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1.0 INTRODUCTION

1.1 INTRODUCTION AND SUMMARY

This report presents the results of the subsurface investigation performed at
Amsted Industries’ Former Brass Foundry (Griffin Wheel Brass Foundry) at the
South Tacoma Field Superfund site (STF) to characterize the occurrence of free-
phase petroleum product in the vicinity of MW-2, A site location map (Figure 1) is
included in Appendix A. The report also presents a review of remedial alternatives
and recommendations to address the conditions identified by the investigation. The
subsurface investigation and remedial alternatives review were performed pursuant
to the requirements of the work plan entitled Wel Installation and Monitoring
Former Griffin Wheel Brass Foundry - Tacoma, Washington, February 1992 by
Kennedy/Jenks Consuitants (Work Plan). This Work Plan presented the objectives
and technical approach for conducting this investigation. The first principal
technical objective was to evaluate the lateral extent of petroleum present in soil
and groundwater in the vicinity of the former location of several underground
storage tanks (USTs). The second principal technical objective was to determine if
the petroleum poses or is likely to pose a threat to human health or the
environment. Field work completed under the Work Plan included installation,
monitoring, and sampling of seven resource protection (monitoring) wells. This
report presents the data, observations, evaluations, and conclusions based on the
field investigation and provides recommendations for the next phase of work.

1.2 BACKGROUND

As discussed in the Remediial Investigation/Risk Assessment/Feasibility Study,
Former Brass Foundry Area, South Tacoma Swamp prepared for TIP
Management/Amsted Industries by Kennedy/Jenks/Chilton in 1987, elevated
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concentrations of petroleum hydrocarbons were noted in soil samples collected
during boring of MW-2, This well was installed in September 1986, immediately
adjacent to the USTs located north of the foundry. Reportedly, these USTs were
used to store bunker il for the foundry operation. There were no detected concen-
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trations of petroleum hydrocarbons or purgeable aromatic compounds in a ground-

water sample coilected from monitoring well MW-2 in October 1986. Further
discussion of the 1986 sampling efforts is presented in Section 2.4 of the Work
Plan.

Groundwater monitoring for the STF project was initiated in April 1991, During the
first attempt at measuring the water level in MW-2 at the site, a floating (i.e., free
phase) layer of petroleum product was found in the well. In addition, the apparent
vandalism of MW-4 at the site was discovered.

Upon finding the product and notification of the EPA, the Order on Consent
between Amsted Industries (owner of this property) and the EPA was negotiated to
encompass the investigation and delineation of the soil and groundwater relative to
the presence of the free-phase product. In response to these findings, two
attempts were made to bail product from MW-2, and a preliminary evaluation of the
problem was made.

This preliminary work, including the attempts at bailing the well, observation of the
product, and laboratory testing, was presented in the Well Closure and Preliminary
Fuel Investigation, Former Griffin Wheel Brass Foundry, Tacoma, Washington, by
Kennedy/Jenks Consultants dated July 1991. Resuits of this testing indicate the
presence of a relatively high-viscosity petroleum product that would make future
recovery operations difficult. In addition, MW-4 was closed in accordance with
State of Washington regulatory requirements {WAC-173-160).

Since the subject site is part of the STF Superfund site currently under investiga-
tion, the results of work performed for the STF project that are applicable to the
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subject site have been utilized as much as possible in the development of the Work
Plan and will continue to be used to interpret the findings of ongoing investigations.

As described in the Work Plan, the investigation discussed in this report involved
the installation of six planned resource protection wells in the vicinity of the former
USTs. After these wells were installed, one additional well (NMW-14) was installed
based on the apparent presence of oily soil in the boring for well NMW-9.

1.3 SCOPE OF ACTIVITIES

The investigative work conducted under the Work Plan was developed to character-
ize the presence and distribution of relatively immiscible petroleum product found in
MW-2, This work addresses the investigation and remedial action activities
described in the Order on Consent (herainafter "the project”). This work provides
substantive data required to complete the project, and is a significant step in

characterizing the distribution of hydrocarbons in the subsurface.

The scope of work included in the Work Plan included the following generalized
tasks:

®  Wall installation

e Water level monitoring

¢  Evaluation of product layer response to product recovery
¢ Soil, groundwater, and product sample collection

e Laboratory analyses (including validation)

* |nvestigative data evaluation
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* Remedial alternatives evaluation
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This report presents data collectad during implementation of the Work Plan and the
evaluation of the data with respect to the nature and the extent of hydrocarbons in
the subsurface. It also discusses field procedures, field observations, and

3

summarizes and evaluates various potentially applicable technologies for

z

remediation of fres-phase petroleum products in the subsurface. This report
concludes with a recommended action based on identified site conditions and

fo.d

adjacent property uses.

e
s
A

The majority of this investigative effort focused on characterization of the extent of

IS S S

free-phase product in the subsurface. This report also presents data generated

{

L3

from laboratory testing of groundwater samples collected from wells that do not
contain free product. These data are compared with drinking water standards and
will be used to help select parameters for future monitoring and data collection.

L}

doo b d
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2.0 INVESTIGATIVE METHODS

This section describes the field activities associated with the well installation and
monitoring at the former Griffin Wheel Brass Foundry. Field procedures used during
the field activities are described in the Standard Operating Guidelines (SOGs), which
waere provided as Appendix E to the Work Plan.

2.1 MONITORING WELL AND PRODUCT RECOVERY WELL INSTALLATION

Six monitoring wells (NMW-8, NMW-9, NMW-10, NMW-11, NMW-12, and
NMW-14) and one product recovery well (NMW-13) were installed during this
investigation. The numbering system used to designate these wells was based on a
continuation of the numbering scheme used during the STF Remedial Investigation
(R)). The siting rationale for welis NMW-8 through NMW-13 was described in
Section 3.0 of the Work Plan. Monitoring well NMW-14 was installed to provide an
additional exploration to characterize the lateral extent of petroleum hydrocarbons
in soil and/or groundwater, based on the discovery of petroleum hydrocarbons in
soil during the installation of monitoring well NMW-9. The locations of these wells
with respect to existing structures and existing monitoring wells (MW-1, MW-2,
and MW-3) are shown on the Partial Plan, entitied Subsurface Investigation
(Appendix B).

The wells were installed using a hollow-stem auger drill rig. The monitoring well
borings were drilled initially with 4.25-inch inner-diameter {I.D.) augers to allow for
placement of 2-inch diameter well casing. One well boring (NMW-9) was over-
drilled with 6.25-inch 1.D. augers to allow for placement of 4-inch diameter well
casing. NMW-9 was completed using 4-inch diameter casing and screen as a
contingency measure to permit its use in future recovery efforts because oily soil

was encountered in the well boring during drilling. The boring for product recovery
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well NMW-13 was drilled with 8.25-inch [.D. augers to allow for placement of
6-inch diameter well casing.

Drilling and well installation were conducted in accordance with the requirements of
Minimum_ Standards for Construction and Maintenance of Wells (WAC 173-160) for
resource protection wells, and the procedures described in SOG-11 in the Work
Plan. Borehole logging was completed using the procedures described in SOG-15.
Copies of the boring and well construction logs are provided in Appendix C.

A sieve analysis was performed on a soil sample collected from the saturated zone
in the boring for well NMW-8 to determine the grain-size distribution. This informa-
tion was used to select the screen slot size and filter pack material in accordance
with SOG-16 in the Work Plan. A plot of the sieve analysis is contained in
Appendix C.

The NMW-8 saturated zone soil sample was retained and visually compared with
samples collected from the saturated zone in the well borings for wells NMW-9,
NMW-10, NMW-11, NMW-12, NMW-13, and NMW-14. Based on the field
geolagist’s visual comparisons, the soil textures throughout the screened strati-
graphic intervals in each of the other wells were determined to be similar to the
texture of the NMW-8 sample, and the same filter pack and screen slot size was
used for all of the monitoring wells. The filter pack selection was conservative (i.e.,
a smaller filter pack size was used than the maximum permissible size allowed
according to SOG-16 for the monitoring wells, based on the premise that the
purpose of the wells was to obtain groundwater samples with minimal turbidity). A
larger filter pack size, still within the maximum limit allowed by SOG-16, was used
for the product recovery well. The larger size was considered appropriate to
promote the flow of viscous hydrocarbon product into the well for recovery
purposes.

FINAL
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2.2 WELL ELEVATION SURVEYING

Elevations of the well casings and adjacent ground surfaces were surveyed using
monitoring well MW-2 as an elevation reference point. This well was surveyed
during the STF Groundwater Investigation. Horizontal control was obtained by
taping distances from previously surveyed points on the ground surface. Locations
of the monitoring and product recovery wells in relation to existing structures at the
site are shown on the Partial Plan, Subsurface Investigation {Appendix B).

Table 2-1 is a list of elevations that were measured during this investigation.

2.3 FLOATING HYDROCARBON PRODUCT SAMPLING

Prior to drilling and well installation, a sample of floating product was bailed from
monitoring well MW-2 and analyzed for volatile organic compounds (VOCs}),
semivolatile organic compounds (BNAs), pesticides/polychlorinated biphenyls
{PCBs), and metals using EPA’s Contract Laboratory Program (CLP) methods. In
addition, the product sample was analyzed for polynuclear aromatic hydrocarbons
(PAHs) using EPA Method 8310. The results of the laboratory analyses are
presented in Appendix D.

2.4 SOIL SAMPLING

" Soil samples were typically collected from the well borings at 5-foot intervals.

Additional soil samples were collected from the unsaturated zone just above the
water table. Depths at which soil samples were collected are shown on the boring
and well construction logs (Appendix C).

Soil samples were collected using a drive sampler fitted with 2.5-inch outside
diameter (0.D) stainless steel liners. A total of three soil samples were selected for
laboratory analysis using the selection criteria described in Section 3.0 of the Work
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- TABLE 2-1
=
- SURVEY DATA FOR
‘ | MONITORING AND PRODUCT RECOVERY WELLS

) Ground Surface
- Elevation Casing Elevation
g Well No. Location No. {ft MSL™M) (ft MSL™™)®
- NMW-8 1789 250.7 252.66
NMW-9 1790 250.8 253.57
- NMW-10 1791 250.9 253.18
- NMW-11 1792 249.7 251.85
- NMW-12 1793 250.2 252.27

g NMW-13 1794 250.0 252,14
- NMW-14 1795 247.1 249,22
.J
- Notes:
- (a) Feet above mean sea level, City of Tacoma NGVD 29 vertical datum.
- (b) Elevation of top of PVC casing, City of Tacoma NGVD 29 vertical datum.
iy
O

]
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Plan. Samples were analyzed for VOCs, semivolatiles, and metals using CLP
methods. At EPA’s request, samples were later analyzed for total petroleum
hydrocarbons {TPH) by Method WTPH-418.1 (Washington State Method). An
additional soil sample from the boring for NMW-14 was also selected for laboratory
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analysis due to the apparent presence of organic vapors. This sample was analyzed
for volatile and semivolatile compounds also using CLP methods. Analytical results
for soil samples are presented in Appendix E. The remaining samples were
archived.

2.5 WELL DEVELOPMENT AND GROUNDWATER SAMPLING

Wells were developed using the procedurss described in SOG-17 of the Work Plan,
Following development and a waiting period, groundwater samples were collected
from new monitoring wells NMW-8, NMW-9, NMW-10, NMW-11, NMW-12 and
NMW-14 and from existing monitoring wells MW-1 and MW-3 on 4 and 5 May
1992, The new monitoring wells were purged and sampled using a 2-inch Teflon
and stainless steel submersible pump. Existing monitoring wells were purged and
sampled using the dedicated pumps that are installed in those wells. Groundwater
purging and sampling were performed using the procedures described in SOG-12 of
the Work Plan. Groundwater samples were analyzed for the same parameters that
were specified for groundwater samples collected during the STF Rl. In addition,
groundwater samples were analyzed for TPH. Groundwater analytical results are
contained in Appendix F.

EPA later requested a groundwater sample to be collected and analyzed from

monitoring well NMW-13. Therefore, a groundwater sample was collected from

well NMW-13 on 18 September 1992 and analyzed for volatiles and semivolatiles
compounds by EPA CLP methods. The sample was also analyzed for PAHs by EPA
Method 8310 and TPH by WTPH-418.1.

FINAL
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Before boring for NMW-14 began, the criteria for determining laboratory analysis
was established in discussions with EPA. It was decided that a sample would be
analyzed if a reading above 20 ppm was recorded on the Organic Vapor Analyzer
(OVA). A reading of 36 ppm was recorded from the sample collected from 40 feet
BGS in this boring. The water table was at a depth of approximately 28 feet BGS.
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SI LI “3IJILON SIHL NYHL ¥v3I1D SS37 SI
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This sample was collected below the fill material in the native soil, which had not
been previously disturbed. Since the sample was collected 12 feet below the water
table, had no petroleum odor, was not discolored or stained, and previous sampling
of soil and groundwater at depths below the water table did not contain appreciable
levels of metals and PCBs/pesticides, these analyses were not performed on the soil
sample from NMW-14,

(e

LA
-

Analytical results associated with this sampling are also presented in Appendix F.

2.6 MONITORING WELL OBSERVATIONS

The product recovery well (NMW-13) was monitored over a 4-week period
following its installation. The purpose of monitoring was to observe and measure,
if possible, changes in the thickness of the floating hydrocarbon product with time.
The new monitoring wells (NMW-8, NMW-10, NMW-11, NMW-12, and NMW-14)
were not monitored because floating product was not present.

SUY

The product recovery well (NMW-13) was monitored on 10 separate days.
Monitoring consisted of placing a bailer in the well at the groundwater surface and
extracting water and product, if present. The weil was aiso pumped on two

separate days. Observations were then recorded. These observations are
describad in Section 4.1.

oot

Monitoring of the new well NMW-9 occurred six separate times beginning in April
1992. As described in Section 4.1, "Field Observations and Evaluation,” monitor-

ing was discontinued because no floating product was observed when the well was
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bailed. In addition, when groundwater was collected from all the waells for
laboratory analysis on 4 and 5 May 1992, no floating product was observed in
monitoring well NMW-9,
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3.0 QUALITY ASSURANCE AND DATA VALIDATION

3.1 FIELD QA/QC PROCEDURES

During field operations, quality control {(QC) samples were collected to monitor both
field and laboratory operations. The purpose of this monitoring was to facilitate the
evaluation of the precision and the accuracy of analytical data throughout the
project. QC samples consisted of a field duplicate and blank samples {i.e., rinsates
and trip blank samples) collected during groundwater sampling.

One field duplicate groundwater sample was collected from one well during the May
sampling event. The field duplicate was assigned a unique sample number, and
was submitted and analyzed as a separate sample. This sample was not identified
to the analytical laboratory as a duplicate. The duplicate sample was collected in
accordance with SOG-14 of the Work Plan.

One blank sample was submitted for laboratory analysis for each day spent in the
field sampling groundwater. A rinsate sample and trip blank sample were submitted
with the May sampling event. A rinsate sample was also collected during the

September sampling event. The rinsate blank samples were collected when

decontamination of sampling equipment was performed (e.g., when non-dedicated
bailers and/or pumps were used for sampling). The rinsate samples were collected
to monitor the effectiveness of decontamination procedures and to identify the
potential for cross-contamination between sampling locations. The rinsate samples
were collectad by rinsing decontaminated sampling equipment with deionized water
and placing the collected rinsate water in appropriate containers with required
preservatives. The rinsate samples were analyzed for the same constituents as the
groundwater samples.
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One trip blank was submitted for the May sampling event. The trip blank was
carried during sampling and submitted for analysis to monitor for possible volatile
organic contamination caused by diffusion of organic contaminants through the
septum of the sample vials during transport to and from the laboratory, as well as
to monitor the quality of the laboratory water. The trip blank was prepared by the
laboratory by filling a volatile organic analysis (VOA) vial with deionized water and
shipping the blank with the sample containers, The trip blank was analyzed for
VOCs only.

Analytical results for QC samples are presented in Appendix F. These resuits were
evaluated by EcoChem, Inc. (EcoChem) as part of the data validation requirements
(Section 3.3). Discussions of this evaluation are presented in the Groundwater
Data Validation Reports (Appendix G).

3.2 LABORATORY QA/QC REVIEW

Analytical methods outlined in EPA’s CLP Statements of Work (EPA 1988a;
1990a,b) were used to measure organic and inorganié constituents. EPA’s CLP
methods specify QC procedures that the laboratory is expected to meet or exceed.
These procedures include analysis frequency and QC limits for laboratory method
blanks, spiked samples, duplicates, and laboratory control samples. Analytical
results and QC criteria were evaluated by the laboratory as part of their data
reduction and documentation procedures, and in accordance with those procedures
outlined in the STF Quality Assurance Project Plan {(QAPjP) (Kennedy/Jenks/Chilton
1991a). Laboratory qualifiers were assigned to data during this review as outlined
in the CLP Statements of Work (EPA 1988a; 1990a,b).
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33 DATA VALIDATION

Data validation of analytical results was performed to evaluate procedural
compliance with QA objectives as outlined in the STF QAPjP
{Kennedy/Jenks/Chilton 1991a) and to assess the laboratory’s performance in
meeting the QC specifications for detection limits, accuracy, precision, and
completeness as outlined in the CLP Statements of Work (EPA 1988a; 1990a,b).
Data validation was performed by EcoChem.

Data validation was based on the criteria described in the functional guidelines for
evaluating inorganic and organic analyses (EPA 1988b,c,d). Data that did not meet
required criteria were flagged with validation qualifiers. A 100-percent data
validation was completed for all groundwater and product analytical results. In
addition, three of four soil analytical results were also validated. The data
validation reports are presented in Appendix G.

FINAL
Decembar 1992 3-3 916058.00

*INIWNJ0Q IHL 40 ALITvND 3HL Ol 3nd
SI LI “3IJILON SIHL NYHL ¥v¥3I1D SS31T SI

“3DILON

JWvdd SIHL NI IN3IWNJ0Q 3HL JI

bd3

45

SWY

ot




KennedyJenks Consultants

4.0 INVESTIGATIVE FINDINGS

4.1 FIELD OBSERVATIONS AND EVALUATION

Observations were made during installation of soil borings, well development, and
through periodic pumping and bailing. The observations provide a partial under-
standing or conceptual view of the subsurface conditions in the area of the borings.
The information gathered was considered when remediation alternatives described
in Section 5.0 were evaluated and was used to arrive at the conclusions presented
in Section 6.0.

Boring and well construction logs for the new wells are included in Appendix C.
Information from these new well logs and the well log from MW-2 was used to
construct the geologic cross-sections included in Appendix B. Information from
other borings installed as part of the STF project were also used to construct the
geological sections. (The lithology below the bottom of the new wells was
interpreted from information obtained from deeper borings.)

Borings NMW-9, NMW-13, and MW-2 contain petroleum-contaminated soil. Soail
particles from the sample collected from 15.0 to 17.0 feet below ground surface
(BGS) in NMW-13 were coated with a visible petroleum sheen. Heavy staining was
“found in the NMW-13 soil samples collected from 20.0 to 22.0 feet BGS and 25.0
to 27.0 feet BGS. Samples collected from the baring for NMW-9 were stained
below 23.0 feet BGS. The well log for monitoring well MW-2 indicates "moderate
hydrocarbon odor and visible contamination” from the sample collected at 23.5 feet
BGS. Visible petroleum contamination was not observed below the zone of water

table fluctuation in any boring, and was not observed in any boring above the zone

of water table fluctuation except NMW-13.
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Some petroleum-contaminated soil was removed at the time the USTs were
removed, indicating a release occurred at or near the tanks. However, the exact
point of the release or type of release (i.e., surface spill, tank overflow, pipaline
leak, or tank leak) was not identified. Petroleum-contaminated soils were found
nearest to the ground surface at NMW-13, suggesting that the release probably
occurred close to well NMW-13.

The horizontal limits of the patroleum-contaminated soil for the zone surrounding
the point of release were generally defined. Cross Sections A-A and B-B

{Appendix B) show estimated horizontal and vertical extent of product in the soil.
The Partial Plan, Subsurface Investigation (Appendix B) shows the estimated
horizontal extent of product in the soil. These drawings were constructed by
considering both the position of the product and its vertical thickness to project the
position of the boundary of the contaminated zone. The monitoring wells surround-
ing the former tank location (i.e., NMW-8, NMW-10, NMW-11, NMW-12, NMW-14,
and MW-2) do not currently contain observable evidence of product in soil or
groundwater.

Well NMW-13 was regularly pumped and/or bailed throughout the month of April
1992 (i.e., 2, 3,4, 6, 8, 11, 14, 18, 22, and 30 April 1992). Well NMW-9 was
also bailed periodically. However, no floating product was observed, and observa-
tions were discontinued. Well NMW-9 was monitored and a groundwater sample
collected on 4 May 1992. Again, no floating product was observed in the well. A
pneumatic ejector pump, operating at approximately 0.5 gallons per minute {gpm),
was used for pumping well NMW-13. The pump was raised and lowered within the
water column inside the well. The pump was positioned at both the bottom of the
well and at just below the surface of the fluid column in the well. This provided the
ability to pump both water and product from the well. The other monitoring wells
also were bailed to monitor for the possible presence of product.

The flow of free-floating product into NMW-13 occurs at an extremely slow rate,
No product was ever recovered inside the bailer when the well was bailed, aithough
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the surface of the water table inside the well contained some globules of free-
floating product. This material was removed by pumping. [t was skimmed from
the liquid surface by positioning the pump intake at the liquid surface. No product
was recovered by pumping from any other level inside the well. The amount of
product collected was estimated to be less than 100 ml and was observed floating

on the liquid surface inside the drums used to collect the pump discharge water.

The globules of floating product were not present in sufficient quantity to cover the
water surface in well NMW-13 and were deflected away from the bailer when
attempts were made to remove them by bailing. On the final bailing attempt, paper
towels were affixed to the bailer and used as a sorbent medium. This increased
the amount of product collected by bailing. This exercise demonstrates that the
amount of product potentially recoverable by pumping or bailing techniques is
negligible.

Product thickness observed in MW-2 during the two bailing and sampling events
was estimated to be a maximum of several inches in thickness. The initial report by
field personnel who discovered the product in MW-2 stated that the product
thickness might be several feet. Current findings support the observation that
water table fluctuations over the 6-year period since well MW-2 was installed
probably coated the inside surface of the well screen with the floating product;
however, the actual floating product thickness in the well is only a maximum of
several inches.

Product thickness measurements from a monitoring well are often considerably
thicker than the actual thickness of the floating product in the formation surround-
ing the well. This phenomena is caused by a capiliary rise of floating product above
the water table. The product then flows into the waell, and the force of the product
above the water displaces the water with product. Equipment manufacturers often
claim that their product skimming systems can recover free product floating on the
water table down to one-quarter inch or less. Our experience with a variety of

product skimming systems is that effective operation of these systems in this range

FINAL
December 1862 4-3 916058.00

“30110N

‘IDIION SIHL NVHL ¥¥3TD SS31 SI

“INFWNJ0Q 3HL 40 ALITvAD 3HL 0l 3nd
JWVY4 SIHL NI IN3WND0Q 3HL 4dI

SI 1I

Hdd

()
-

SUY

ool




*3JIL0N

Kennedy/Jenks Consultants

only occurs under ideal conditions. Several conditions for ideal operation, which are
not met at this property, are as follows:

*INIWNJ0Q 3HL 40 ALITYND 3HL 01 3Ina
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e Pumping from shallow depths so that product thickness and the water
table surface can be easily observed and the system finely adjusted

Fluctuation in the water table elevation is very small so that the vertical
position of the equipment, once the system is adjusted, does not have to

a=

be fraquently changed.

]

[[)

a2

4.2 CHEMICAL ANALYSIS OF SOIL SAMPLES

Soil samples were collected from the borings at depths where hydrocarbons were
visually evident in order to assess whether potentially hazardous substances were
contained in the hydrocarbon material.

Previous sampling of the petroleum product within MW-2 showed a variety of
compounds typical of heavy hydrocarbon product including semivolatile compounds
{primarily PAHs), as well as low concentrations of metals and volatile organics.

e,

PAH compounds were typically the non-carcinogenic, low molecular weight variety,

c
o

except for chrysene, which is a suspected carcinogen. Benzene was the only

detected volatile compound that is a suspected carcinogen. Metals concentrations
in the product appear to be below background soil concentrations for the site
(Kennedy/Jenks Consultants 1991), For reference, analytical results for the
petroleum product are presented in Table 4-1.

A total of 64 new soil samples were collected from seven new borings. Four of
these samples were submitted for lahoratory analysis. The results are presented in
Table 4-2. The original criteria as set forth in the Work Plan was to analyze one
sample from each of four depth ranges. The sample which appeared to have a high

concentration of product in each depth range was selected. Only one sample with
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TABLE 4-1

SUMMARY OF ANALYTICAL RESULTS FOR PETROLEUM PRODUCT"**
FORMER GRIFFIN WHEEL BRASS FOUNDRY

Sample Resuits Duplicate Results
Anaslyte (ug/kg) (uglkg)
VOLATILES
Methylene Chloride B 2,000 R | B 790 g
Acetone Jg 300 R} JB 340 uJ
Benzene yt 50 R 60
Ethyl Benzene 810 R 1,800
Xylenes 420 R 920
PESTICIDES/PCBs ND®! ND
Sample Results Duplicate Resuits
Analyte {mg/kg) {mg/kg)
METALS™
Copper 6.5 6.0
Nickel 17.8 16.5
Vanadium 19.2 22.3
BNA and PAH PAH
(CLP Mathods) {Mathod 8310}
Sample Results Duplicate Resuits | Sample Resuits { Duplicate Results
Analyte (pg/kg) (ug/kg) {wgkg) (uglkg)
SEMIVOLATILES i
2-Methylnaphthalene 290,000 Ja'! 380,000
Carbazole 32,000 J4 | U 20,000
Naphthalene 83,000 J4 110,000 U 240,000 U 240,000
Acenaphthene 44,000 J4 | U 20,000 U 240,000 U 240,000
Fluorene 110,000 J4 140,000 66,000 69,000
Phenanthrene 200,000 J4 200,000 120,000 120,000
Fluoranthene 32,000 J4 39,000 240,000 330,000
Pyrene 78,000 J4 82,000 35,000 35,000
Chrysene 77,000 J4 62,000 U 24,000 U 24,000

{a) Only analytical results for compounds that were detected are provided in this table.

{b}
{c)

(d)

(el
i
{9}
{h}
i}

FINAL
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Results are reported on a wet-weight basis,

B is a laboratory qualifier that is used when the analyte is found in the associated blank as well as in
the sample. R is a data validation qualifier that indicates the data are unusable. The analyte was
analyzed for, but the presence or absence of the analyte has not been verified.

UJ is a data validation qualifier that indicates the analyte was analyzed for and was present above
the level of associated value.

J is a laboratory qualifier that indicates an estimated vaiue.

U is a laboratory qualifier that indicates the compound was analyzed for, but not detected.

ND = Not detected.

Only compounds detected above the contract required detection limit (CRDL) are presented.

J4 is a data validation qualifier that indicates the analyte was analyzed and was positively identified,
but the associated value may not be consistent with the amount actually present in the sample.
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TABLE 4-2 Page 1 of 2

SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES™*
FORMER GRIFFIN WHEEL BRASS FOUNDRY

Boring No.

NMW.-9 NMW-10 NMW-14%
(Sampls Depth (Sample Depth {Sample Depth Site Backfound
Analyte 23 f1.) 27 ft.) .5 ft. 39 ft.) Max.'

VOLATILES {zg/Kg)
Methylene Chioride ND JB8' 9.0
Acetone ND 8 26.0
Toluene . ND ND
Ethyl Benzene ND ND
Xylenes ND ND

Site Bnck?'ound
Analyte Max.'®

SEMIVOLATILES {ug/Kg)
Naphthalene ND
2-Methylnaphthalene ND
Acenaphthene ND
Dibenzofuran ND
Fluorene ND
Phenanthrene N
Anthracene 14
Di-n-butyiphthalate 110
Fluoranthene 200
Pyrene 220
Butylbenzylphthalate ND
Chrysene 130
Bis({2-Ethylhexyl)phthalate 280
Benzo(k)fluoranthene 49

o e e Lt

FINAL
December 1992 916058.00

[

e B g ' - ‘ - -7 - INIWND0G 3HL 40 ALITVAD 3HL OL 3Ina
i L ([ LI-’— SI LT “3DTLON SIHL NVHL ¥V319 SS31 SI
S B < 12 N0 000 wves SIHL NI INIWNJOQ 3HL AT :3DTLON




TABLE 4-2 Page 2 of 2

SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES"*
FORMER GRIFFIN WHEEL BRASS FOUNDRY

Site Bnclt?round
Analyte Max. ™

TOTAL PETROLEUM
HYDROCARBONS (mg/Kg)

METALS (mg/Kg)'?
Aluminum
Arsenic
Barium
Calcium
Chromium (total)
Copper
lron
Lead
Magnesium
Manganese
Nicke!

Vanadium
Zinc

Only analytical results for compounds that were detected are provided in this table.

Resuits are reported on a dry-weight basis.

Sample not validated.

Maximum detected background concentration from STF Soil investigation (Kennedy/Jenks Consultants 1991).
ND = Not detected.

B is a laboratory qualifier that is used when the analvte is found in the associated blank as well as in the sample.
J is a laboratory qualifier that indicates an estimated value.

Only compounds detected above the CRDL are presented.
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minimal evidence of petroleum product contamination was found in the O to 11.5
depth range and therefore the sample was not analyzed. This sample was from the
boring for well NMW-13.

The volume of the sample retained in the split spoon in several cases was also not
sufficiently large to provide a "split" for division with ICF (EPA’s oversight
contractor) and therefore these samples were excluded from selection for analysis.
The samples chosen for analysis were those appearing to be most contaminated,
while having sufficient volume for splitting of the sample with EPA’s oversight
contractor.

Comparison of the results from the soil samples with the results from an analysis of
the product collected show approximately the same constituents but lower
concentrations in the soil samples. The samples analyzed appear adequate to
characterize the chemical constituents of the contaminated soil. The visual
observations of the 64 soil samples and OVA readings were useful in characterizing
the extent of product in the subsurface soils. Laboratory analysis was conducted
to determine some of the important physical and chemical parameters of the
product. This testing is sufficient to identify and characterize the product as heavy
fuel oil (HFO). Varying concentrations of the released product are expected to be
found in the soil. The highest concentrations are anticipated to be near the release
point. Drilling cuttings from NMW-13 were stained black in color (see the boring
and well construction log, Appendix C). Product accumulation on the water table
may indicate that soil strata above the water table at some locations are nearly
saturated. Sampling and analysis of soil samples were performed to assess
concentrations of contaminants at various depths. The samples submitted for
analysis represent the more visually contaminated samples, although we observed
that there may be soils with slightly higher concentrations of HFO.

Originally, four soil samples were to be analyzed for the constituents found in the
hydrocarbon sample (i.e., semivolatiles, VOCs, and metals). Soil samples were
selected from borings NMW-9, NMW-10, and NMW-13 at depths ranging from 23
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to 29.5 feet BGS for laboratory analysis. An additional soil sample was collected
during the installation of NMW-14 (39 feet) due to the presence of odors. This

“3OIL0ON SIHL NVHL dV31J SS37 SI
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sample was analyzed for volatile and semivolatile compounds only {see discussion
below).
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The analytical results for the soil samples and appropriate site background
concentrations are summarized in Table 4-2. Complete analytical results are
provided in Appendix E.

A discussion of the sampling results is provided below for each class of chemical.

%
0
l

bt

4.2.1 \Volatiles

One soil sample (at NMW-8) contained constituents typical of hydrocarbon
products, including toluene, ethyl benzens, and xylene. Concentrations of these
contaminants were less than one hundred times the groundwater cleanup standard
" under MTCA. Benzene, which was detacted in the product sample, was not
detected in the soil samples, probably due to volatilization from the soil. Methylene
chloride and acetons were detected in one sample (NMW-14); however, these

WY

compounds were also detected in the laboratory blank.

5

4.2.2 Semivolatiles

A variety of semivolatile compounds, primarily PAHs, were detected in two of the
soil samples (NMW-9 and NMW-13). These compounds are typical of those found
in heavy petroleum products and similar to those detected in the product sample.

In general, PAH concentrations were greater in samples with higher concentrations

oot

of total petroleum hydrocarbons since these PAHs tend to remain associated with
other hydrocarbon compounds. Two of the PAHs detected in soil are suspected
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carcinogens [benzo(k)fluoranthene and chrysens], however, these compounds are
present in very low concentrations compared with non-carcinogenic PAHs.
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Several phthalate compounds were detected in one soil sample (NMW-14),

SI 1I

Phthalates are known to be associated with petroleum products and several are
suspected carcinogens. The PAHs and phthalates detected in soil samples are likely
constituents of the source HFO. These compounds were likely not detected in the
source HFO due to elevated detection limits.

4.2.3 Metals

-
3
bt

Metals concentrations detacted in the three soils samples were consistent with or
below area background (as established by the STF RI) in all cases.

4.2.4 Total Petroleum Hydrocarbons

TPH concentrations in soil samples for NMW-9 and NMW-13 were 5,300 and
1,800 mg/kg, respectively. TPH was not detected in the soil sample from
NMW-10. Little information is available regarding TPH as a class of compounds and
correspbnding health effects. In general, individual TPH constituents need to be
evaluated regarding potential health risks.

5WY

4,2,5 Discussion

oot

Concentrations of chemicals in soil samples appear representative of background
concentrations detected at the STF site except for PAHs, TPH, and several
phthalate compounds. The PAHs and phthalates appear to be a constituent of the
hydrocarbon product with concentrations of PAHs and phthalates increasing with

increasing TPH concentrations. It appears that the potential for exposure (via
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ingestion) to these compounds is minimal. Therefore, comparison with established
! MTCA cleanup levels (based on soil ingestion) or EPA screening levels does not
appear appropriate. The potential threats associated with these compounds appear
to be due to their potential to leach into groundwater and thus impact nearby
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drinking water wells,

4.3 GROUNDWATER SAMPLING AND ANALYSIS PROGRAM

543

In order to assess the potential for migration in groundwater of pstroleum hydro-
carbon constituents away from the identified fioating product zone and

}
C
!

contaminated vadose zone, groundwater samples were collected and analyzed from

4

monitoring wells that did not contain visible hydrocarbon contamination. Initially,
: all wells installed during the investigation were sampled with the exception of
NMW-13, which axhibited visible HFO contamination. Groundwater samples from
A existing monitoring wells (MW-1 and MW-3), along with new monitoring wells
installed during the subject investigation (NMW-8 through NMW-12 and NMW-14),
' were collected and analyzed for organic and inorganic compounds that were
specified for analyses as part of the STF Rl. Groundwater samples wera also
- analyzed for TPH, total organic carbon (TOC), total dissolved solids (TDS), and total
suspended solids {TSS). Field QC samples collected during the May sampling event

SUY

included a field duplicate sample from monitoring well NMW-8, a rinsate sample,
and a trip blank sample.

‘ N Groundwater samples were collected from the wells following the protocol
Do established SOG-12 of the Work Plan, Well Installation and Monitoring, Former

. Griffin Wheel Brass Foundry, Tacoma, Washington, Kennedy/Jenks Consuitants,

=
Q

3
-.{
' el

February 1992. Prior to sampling, all wells were purged until pH, temperature, and
| ]

i conductivity stabilized.
Rl

1 Following initial review of soil and groundwater sampling results by EPA, monitoring
well NMW-13 was sampled on 18 September 1992 to assess whether hazardous
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substances had leached from the petroleum product known to be present on the
groundwater surface in this well.
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The groundwater sample from NMW-13 was analyzed only for those constituents

SI 1I

detected in the monitoring wells that had been previously sampled, including
volatiles, semivolatiles, PAHs, and TPH. A rinsate sample was also collected during
this sampling event and analyzed for the same parameters as the groundwater
sample. The analytical methods for the groundwater sample from NMW-13 and the
rinsate sample were consistent with the analytical methods used for the other
water samples.

A summary of groundwater analytical results is provided in Table 4-3 along with
appropriate regulatory criteria applicable to each analyte. Complete analytical
results are provided in Appendix F. A discussion of the monitoring results is

-
3
S

provided below for each class of chemical.

'4.3.1 Volatiles

Chloroform was detected in four of the eight groundwater samples, all at an
estimated concentration of 2 ug/L. The presence of chloroform may be the result
of a former leaking water line that was recently repaired, located just north of the
groundwater monitoring well network. Chloroform concentrations were well below
the maximum contaminant level (MCL) under the Safe Drinking Water Act.

SuH

Several tentatively identified volatile compounds that appear to be constituents of
fuel oil were detected at low concentrations [< 10 parts per billion (ppb}] in well
NMW-9,

Subsequent sampling of NMW-13 showed an estimated low concentration
(9.0 ua/L) of 2-butanone.
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TABLE 4-3

SUMMARY OF GROUNDWATER ANALY

Woell Number {Location Number)

Analyte MW-1 MW-3 NMW-8 Dup 8 NMW-9 NMW-10 NMW
(wg/L} {1773) {1775} {1789) {2000) {1790} {1791) {17¢
VOLATILES
Chloroform ND'™ ND J9 2.0 2.0 ND J 2.0 J 2
2-Butanone ND ND ND ND ND ND N[
PESTICIDES/PCBs
beta-8BHC ND ND ND ND 0.13 ND NI
Endosulfan 1 ND ND ND ND 0.34 ND NI
Dieldrin ND ND ND ND 0,10 ND N{
SEMIVOLATILES™
Naphthal ND ND ND ND ND ND Nt
2-Methyl-naphthalens ND ND ND ND ND ND N{
Acenaphthens ND ND ND ND ND ND NI
Dibenzofuran ND ND ND ND ND ND NI
Flucrene ND ND ND ND ND ND NI
Phenanthrene ND ND ND ND ND ND NI
Carbazok ND ND ND ND ND ND NI
bis{2-ethylhexyllphthalste 0.6 ND ND ND 3.0 0.8 0,
PAHs'"
Phenanthrene ND ND ND ND ND ND NI
Anthracene ND ND ND ND ND ND Ni
Fiuoranthens ND ND ND ND ND ND Ni
Pyrens ND ND ND ND ND ND N
METALSW!
Aluminum ND <CRDL 891 877 < CRDL 1,091 1,1
Calelum 14,800 9,290 12,600 13,000 35,200 18,600 30, :
Chromium ND ND <CRDL < CRDL < CRDL <CRDL 10
Copper ND ND 34 J 25 J4 1.7 J4 23 J4 2,
Iron 477 J4 2,470 J4 1,370 J4 1,380 J4 196 J4 1,000 J4 1,4v
Lead ND <CRDL 3.9 J4 3.0 J4 <CRDL <CRDL 3,
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TABLE 4'3 Page 1 of 2
OF GROUNDWATER ANALYTICAL RESULTS™
Well Number (Location Number) Regulatory Criteria
Dup 8 NMW-9 | NMW-10 | NMW-11 | NMW-12 | NMW-13® | NMW-14
{2000} {1790) {1791) {1792) {1793) {1794} {1795} MCL MCLG SMCL
2.0 ND J 20 J 20 J 20 ND ND 100 NA® NA
ND ND ND ND ND J 9.0 J» ND NA NA NA
ND 0.13 ND ND ND -l ND o NA NA
ND 0.34 ND ND ND - ND o NA NA
ND 0.10 ND ND ND - ND e NA NA
ND ND ND ND ND J 30 ND o NA NA
ND ND ND ND ND J 5.0 ND NA NA NA
ND ND ND ND ND J 1.0 ND m NA NA
ND ND. ND ND ND J 05 ND i NA NA
ND ND ND ND ND. J__20 ND b NA NA
ND ND ND ND ND J 20 ND NA NA NA
ND ND ND ND ND J 0.8 ND. NA NA NA
ND J 3.0 0.8 J 0.6 J 0.7 ND 0.7 4t°! o NA
ND ND ND ND ND 2.9 ND NA NA NA
ND ND ND ND ND 0.064 ND “' NA NA
ND ND ND ND ND 4.3 ND. NA NA
ND ND_ ND ND ND 4.0 ND " NA NA
877 <CRDL 1,091 1,180 832 - 833 NA NA NAf
13,000 35,200 18,600 30,300 22,900 ~ 18,600 NA NA NA
<CRDL <CRDL <CRDL 10.1 10.1 - ND 100 100 NA
25 J4 1.7 J4 2.3 J4 2.1 J4 2.8 J4 -~ 28.3 1,300 1,300 1,000
1,380 J4 198 J4 1,080 J4 1,460 J4 1,140 J4 - 1,180 J4 NA NA 300
3.0 J4 <CRDL <CRDL 39 J4 <CRDL - 139 J4 15 0 NA

916058.00
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TABLE 4-3
SUMMARY OF GROUNDWATER ANALYTI( =-
»
Well Number (Location Number) r‘-'
Analyte MW-1 MW-3 NMW-8 Dup 8 NMW-9 NMW-10 NMW-11 -
well) {1773) {1775} {1789) {2000} {1790) (1791) {1792) ‘:
er\!nmu 154 543 74.6 76.1 907 38.6 61.0 ‘-'
Magnesium <CRDL <CRDL 11,400 11,400 27,100 7,530 11,200
Nickel <CRDL ND <CRDL <CRDL 43.2 <CRDL <CRDL
Sodium 8,160 9,860 5,760 5,610 13,800 13,300 29,600 Lr‘
Zinc 42,6 J4 < CRDL 63.6 J4 < CROL <CROL <CRDL <CRDL -ﬁ
Cyanide ND ND ND ND ND ND ND .-
Tota| Petrolaum Hydrocarbons ND ND ND ND ND ND ND
Total Organic Carbon 3.4 2.0 1.8 1.47 11.2 1.8 31.8
Notes:
{a)  Only analytical results for ds d dinthe g d ided In this table,
b) We|l NMW-13 was sampled 18 September 1992 and was analyzed for volnlle 1 pounds {VOCs), ivointile argani pounds, polyr

{c}  ND = Not datected.

{d)  Jis « laboratory qualifier that indicates an estimated value.
{o}  NA = Not available.

[11] J Is a data validation qualifisr that Indicates the anslyte was analyzed and was positively identified, but the associated valus may not be consister
(@) "-" indicates not analyzed.

{h}  EPA lowsst risk based concentration is 0.05 (/L at 10°® risk,

'] EPA lowest risk based concentration Is 2 sg/L at Hazard lndex of 1.0

()  EPA lowast risk based concentration is 0.005 wg/L at 10°° risk.

{k}  Semivolatile analysis was performed by EPA CLP.

(i} EPA lowest risk based concentration is 100 ug/L st Hazard Index of 1.0,

{m) EPA lowest risk based concentration ls 2,000 ug/L st Hazard Index of 1.0,

(n)  EPA lowest risk based concentration is 40 »g/L at Hazard Index of 1.0,

{o)  EPA lowest risk based concentration is 1,000 .g/L st Hazard Index of 1.0.

(p)  Proposed.

{q)  PAH analysis was performed by EPA Method 8310,

i) EPA lowest risk based concentration is 10,000 zg/L st Hazard Index of 1.0,

(s}  EPA lowest risk based concentration is 1,000 ug/L at Hazard Index of 1.0,

{t EPA lowest dlk based com:-mrlﬂon is 1,000 mIL at Hazard Index of 1.0,

JY

)

|

oot

{u)  Only d shove the ired detection limit (CRDL} are presented.
(] Pmpoud 'SMCL is 50 /L.
(w}  Action level. . ]

x) MTCA Method A Cleanup Level is 1 mg/l.

FINAL
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OF GROUNDWATER ANALYTICAL RESULTS™
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Wall Number (Location Number) |atory Criteria
Dup 8 NMW-9 NMW-10 NMW-11. | NMW-12 | NMw-13 NMW-14
{2000) {1790) {1791) {1792) {1793} {1794) {1795) MCLG SMCL
76.1 907 38.6 61.0 31.3 121.0 NA 50
11,400 27,100 7,630 11,200 9,990 11,700 NA NA
<CRDL 43,2 <CRDL <CADL <CRDL ND 100 NA
5,610 13,800 13,300 29,600 10,100 27,500 NA NA
<CRDL <CRDL <CRDL <CRDL <CRDL 28.7 J4 NA 5,000
ND ND ND ND ND NA
_ND ND ND ND ND NA NA
1.6 ND ND NA NA

bvided in this table,
anic pounds (VOCs), ivol J lynuch atic hyd, rbons (PAHs), and total petraleum hydrocarbons (TPH).

itively identifiad, but the associated vaiue may not ba i 1} ! sample.

916058.00
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4.3.2 Pesticides/PCBs

Three pesticides (i.e., beta-BHC, endosulfan, and disidrin) were detected in one of
the eight groundwater samples (NMW-9). No MCLs exist for these compounds.
Comparison of detected concentrations with EPA risk-based screening concentra-
tions (EPA 1991) show that concentrations for carcinogens (i.e., bata-BHC and
dieldrin) are above 10° risk levels, but below 10+ risk levels. Detected concentra-
tions are below EPA's risk-based screening levels for non-carcinogenic effects at a
hazard index of 1. PCBs were not detected in any other groundwater monitoring
wells sampled.

Pesticides and PCBs are not typically found in HFO and were not detected in the
sample of HFO collected from monitoring well MW-2, The source of pesticides
found in the sample collected from monitoring well NMW-9 is unknown, but its
presence in groundwater is probably unrelated to the presence of HFQ in the
subsurface.

' Pesticides and PCBs analysis was not performed on the groundwater sample

subsequently collected from monitoring well NMW-13,

4.3.3 Semivolatiles

Bis(2-ethylhexyl)phthalate was the only semivalatile compound (including PAHs)
detacted in the groundwater samples collected during the May sampling event.
This compound was detected in six of eight groundwater samples at estimated
congcentrations all below the proposed MCL.

Numerous tentatively identified compounds were detected at relatively low
concentrations {less than 100 ug/L total) in all of the groundwater samples from the
monitoring wells onsite. In general, these compounds can be characterized as
typical of those contained in the heavy fuel oil mixtures known to be previously

FINAL
December 1992 4-10 916058.00
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Kennedy/Jenks Consultants

used on the property. These hydrocarbons were also detected in the rinsate
samples collected during the investigation.

Subsequent analyses of groundwater from NMW-13 detected low (estimated)
concentrations of several non-carcinogenic PAH compounds. Concentrations of all
detacted compounds were less than 10 ug/t and are similar to compounds detected
in soil and the hydrocarbon product. The compounds dstected consisted of the
lower molecular weight hydrocarbons which tend to be more mobile than the higher
molecular weight (carcinogenic) PAH compounds. None of these compounds
exceeded EPA’s risk-based screening levels for non-carcinogenic effects at a Hazard
Index of 1. There was good agreement between the detected concentration of
phenanthrene using GC/MC (CLP) and HPLC {Method 8310} analysis. Several
different non-carcinogenic PAHs were detected using the different analytical
methods (i.e., HPLC versus CLP). [t is likely that different compounds were
reported since the reported concentrations were just above the detection limits. All
the compounds that were detected using both methods are characteristic of HFO,

4.3.4 Metals

A variety of metals were detected in the majority of groundwater samples collected
onsita. Aluminum, calcium, chromium, copper, iron, lead, manganese, magnesium,
nickel, sodium, and zinc were all detacted in at least one sample above the contract
required detection limit (CRDL). The concentrations detected in the groundwater
samples fell within the range detected during investigations being performed as part
of the STF Rl. None of the detected concentrations exceeded available MCLs. Iron
and manganese exceeded secondary maximum contaminant levels (SMCLs) in most
of the groundwater monitoring wells. This is similar to what has been observed for
other monitoring wells throughout the STF site. No specific trends regarding the
distribution of metal are apparent. Groundwater from NMW-13 was not analyzeq
for metals.

FINAL
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4.3.5 Cyanide

Cyanide was not detected in any of the monitoring wells onsite.

4.3.6 Total Petroleum Hydrocarbons

TPH were not detected (at a detection limit of 1 mg/l) in any of the groundwater
samples collected from the site (including subsequent analyses of groundwater from
NMW-13).

4.3.7 Total Organic Carbon

TOC concentrations were generally low and were typical of TOC measurements in
other areas of the STF site.

4.4 DISCUSSION

The foregoing results indicate that petroleum hydrocarbons detected in subsurface
soil at the Amsted site are not significantly impacting local groundwater. All
contaminants detected from groundwater monitoring well samples that appear to
originate from the migration of petroleum constituents are present at levels below
the MCL. Contaminants that were detected above SMCLs were detected at
concentrations typical of groundwater throughout the STF site. Pesticides were
detected at one well at concentrations between EPA Region 10 risk-based
concentrations at 10 and 10 risk levels. This was the only groundwater sample
collected throughout the entire STF site that has contained detectable pesticide
concentrations. PAHs were detected in groundwater from the well most impacted
by HFO (NMW-13); however, all concentrations were below EPA’s risk-based
screening levels for non-carcinogens at a Hazard Index of 1.
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4.5 HYDROGEOLOGY

A tctal of 19 sets of groundwater data are available from wells on and adjacent to
the Amsted property. This data has been used to produce the contour maps
included in Appendix H. Groundwater gradients, velocity, and approximate flow
bearing have been caiculated and measured from these contour maps. This data is
included on Table 4-4. A sample calculation of average linear groundwater velocity
is included below.

v=S5921 . % 00034 = 1.49 foet/day

k = hydraulic conductivity = 160 feet/day™
n = average porosity = 36.5 percent™

g{l = slope of hydraulic grade line = 0.0034
v

= average linear groundwater velocity

Notes:
(i) Calculation of maximum average groundwater velocity.
{iiy Remedial Investigation Report, Appendix GW - Groundwater
Investigation Report. Kennedy/Jenks Consultants. 1992.

Figbre 4 (Appendix H) shows the theoretical dissolved plume contaminant projec-
tion. Two of the potential plumes are shown projected in line with the two extreme
flow directions measure from the contour maps. In reality, a plume originating from
a source covering the area of contaminated soil shown in contact with the water
table on Figure 4 would likely have a greater lateral spread than shown on this
figure. From Figure 4 it is apparent that a contaminant plume in the direction of

any of the flow bearings would likely intersect one or more of the surrounding

FINAL
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GROUNDWATER PARAMETERS
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— Average Linear
3 a Monitoring Approximate h (:Ir:l::?t‘: T:IT '."l
- Meonth Flow Bearing Gradient'® (7,) {feet/day) ﬁ.ﬁ
, October 1982 N 50° W 0.0022 0.96 33
- November 1982 s$80°W 0.0016 0.70
-~ August 1989 N78°W 0.0005 0.22 | ‘-‘
- September 1989 N 53° W 0.0007 0.31 -—
! January 1990 S61°wW 0.0030 1.32 3 -i \
. April 1991 N 69°E 0.0034 1.49
May 1991 S$53°W 0.0022 0.96
B June 1991 S52°wW 0.0022 0.96 N
= July 1991 S 46°W 0.0014 0.81
o 8 August 1991 S53° W 0.0008 0.35
- 23 August 1991 (N 10°Eor S73° W 0.0010 0.44 '-':'
- September 1991 | N 41°Eor S 66° W 0.0006 0.26 -
) October 1991 N 30° W 0.0022 0.96 <3
3 November 1991 N 48° W 0.0016 0.70 -
h December 1991 | N 44° Eor S 54° W | 0.0011 or 0.0023 0.48 or 1.01 . '-' .
: January 1992 S 50°W 0.0011 0.48 Bt |
- February 1992 S47°W 0.0028 1.23 t:. |
B 13 March 1992 S44°W 0.0020 0.88 ’
E 30 March 1992 S48° W 0.0014 0.61 tj
o
- Note: , '

{a) Gradients measured from contour maps. Kennedy/Jenks Consuitants’
— Work Plan. Well Installation and Monitoring, Former Griffin Wheel Brass
Foundry, Tacoma, Washington prepared for Amsted Industries dated
! February 1992 and recent data.

o
o
u
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wells. Variation in flow direction will also spread the contaminant plume.
However, racent sampling has not detected a dissolved contaminant plume.

Section 4.1.4.1 Regional Groundwater System, and Section 4.1.4.2 Local
Groundwater System from Kennedy/Jenks Consultants’ 1992 Groundwater
Investigation Report, conducted as part of the South Tacoma Field Remedial
Investigation are included in Appendix |. These sections of the report and
accompanying figures present background on the regional and local groundwater
system. Of particular importance are seasonal fluctuation of the water table,
impact of the City of Tacoma production wells, and a description of geologic units
at the site.

4.6 NATURE AND EXTENT OF PETROLEUM HYDROCARBONS IN THE
SUBSURFACE

Petroleum product found in the subsurface at MW-2 appears to be the result of a

" release associated with the USTs near this location. One of the considerations prior
to this phase of work started was that the product in the subsurface may have
been the result of activities on the adjacent industrial property. Since product-free
wells surround the former UST location at the former Griffin Wheel Brass Foundry,
and soils above the water table in the vicinity of the former USTs contain product,
it is unlikely that there is any other source possible than operations at the former
Griffin Wheel Brass Foundry.

This product is similar to commercially available HFO. The standards for
composition of HFO have been revised in the past, and the current standard for
HFO is listed in the above-mentioned report. Grades 5 and 6 HFO are frequently
referred to as Bunker B and Bunker C. The HFO used at the former Griffin Wheel
Brass Foundry was called Bunker C. However, the viscosity of the product
collected from MW-2 falls between the viscosity Grades 5 and 6 HFO. The product

can generally be described as a very immiscible mixture, the constituents of which

FINAL
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exhibit low water solubility. This resuits in separate liquid phases (i.e., product/

water).

The viscosity of the product was measured by Herguth Laboratories in June 1991
from a sample collected from MW-2, The viscosity was reported as 1699
Redwood. Research has shown that viscous residual product in excess of 25
percent of the soil pore volume may be trapped due to forces attributed to
interfacial tension between the organic and water phases (Payatakes 1982). This
residual saturation is left behind as the product moves down toward the water
table.

The product’s relative density at 15°C was 0.9672. Liquids lighter than water tend
to spread laterally when they encounter the capillary fringe and the water table. As
a result of the water table elevation fluctuations in response to seasonal recharge
and the possible influence of local pumping wells, the zone potentially exposed to
free product may extend over the entire range of such fluctuations. Such "coating"

of the water table fluctuation zone is indicated by conditions observed in wells

NMW-9, NW-2, and NMW-13, The distribution of product in this zone may be
highly variable, ranging from residual amounts to fully saturated lenses. Much of
the product may be redistributed with each cycle of the water table. The soil
matrices within the two stratigraphic sequences identified on the boring logs and
shown in the geologic cross sections (Figures 2 and 3, Appendix B) are not
homogeneous. Therefore, the geometric distribution of the contaminant zone is
probably much more complex than presented in our geologic cross sections. The
concentration of HFO within the area of contamination shown on the figures in
Appendix B probably range from near saturated soil at the water table in a small
area below the point of release to undetectable at the estimated boundary of the
HFO-contaminated soils.

A petroleum product sample was collected in January 1992 from monitoring well
MW-2. The petroleum product sample was analyzed for VOCs, metals, pesticides/
PCBs, BNAs, and PAHs using SW-846 and the CLP methods as presented in the

FINAL
December 1982 4-15 916058.00
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Work Plan. The analytical results are presented in Appendix D and summarized in
Table 4-1.

“3JIL0N SIHL NVHL ¥v3TJ SS37T SI

*IN3IWNJ0Q 3HL 40 ALITVAD 3HL 01 3G
‘3WVYd STHL NI IN3WNJ0Q 3HL 41

Four soil samples were collected from borings for wells NMW-9, NMW-10,
NMW-13, and NMW-14. These samples were from depths of 23, 27, 29.5, and
39.0 feet BGS, respectively. The samples from borings NMW-9, NMW-10, and
NMW-13 were analyzed for VOCs, BNAs, TPH, and metals. The sample from
boring NMW-14 was analyzed for VOCs and BNAs only, as previously discussed in

SI 11

Section 2.5. The analytical results are presented in Appendix E and are summarized
in Table 4-2. Results of these analyses indicate contaminants typically associated
with HFO and adequately characterize the extent of contamination, as described in
Appendix B.
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- 5.0 REVIEW OF ALTERNATIVE REMEDIAL RESPONSES

e Six alternatives were selected and screened to evaluate their potential for

“INIWNJ0Q 3IHL 40 ALITVAD 3HL 0l 3Ing
SI LI “3IJILON SIHL NVHL ¥v¥31D $S371 SI

3WVd4 SIHL NI 1N3WNJ0Q 3HL 41

implementation as response actions to clean up, contain, or monitor HFO in the
i subsurface. This section describes the alternatives and presents some consider-

3

ations with respect to their implementation and effectivenass that can be used to

d

45 4

judge their overall potential benefits.

The screening for potential cleanup alternatives included evaluation of technical

L.

effectiveness, ability to be implemented, and cost. Primary emphasis is given to
effectiveness and the ability to be implemented.

o

The decision to investigate further is based on two factors:

i

\,
)
]" ¢ Demonstrated success of the technology or similar technologies. ‘
' - ¢ Site conditions that influence the use of the technology. 3:
I .
-1 Cost estimates for each of the alternatives are presented at the end of this section. ..:.
A These costs are preliminary order magnitude estimates and are intended to present Lﬁ
- relative costs of one technology to another. Since the tachnical effectiveness of R .
|- several of the alternatives are unknown, the costs assume that remediation can be : :
I
. successfully accomplished within a reasonable time frame. Actual costs to accom- . cj
! 4 plish remediation may vary significantly from those presented herein. CD
§
L
jom
- . 51  MONITORING
®
1, » Description: Periodic (i.e., quarterly) groundwater monitoring at wells surrounding
__ the hydrocarbon product zone would be used to detect floating product and e

FINAL
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dissolved constituent migration at the Amsted property boundary. Periodic fi.e.,
quarterly) measuraments would be made to determine the presence or absence of
floating product in wells MW-2, NMW-9, and NMW-13. Verification that dissolved
constituents are not migrating from the Amsted property and contaminating the
aquifer would be made by periodic sampling and laboratory analysis of groundwater
samples from wells surrounding the former UST location. Any product accumulat-

ing in the wells would be removed, if feasible, from the well after its thickness is
measured.

-INIWNJ0Q 3HL 40 ALITVAD 3HL 01 3nd
SI 1I “32TL10N SIHL NVHL ¥v3TD SS31T SI

~3Wvdd STHL NI IN3WRJ0Q 3HL 4dI

Technical Effectiveness: Periodic monitoring for the presence of HFO floating on
the groundwater would provide a means of monitoring whether appreciable HFO
quantities are being released from the soil. Collection and analysis of groundwater
samples from wells surrounding the former UST location would provide a reason-
able early warning mechanism to detect dissolved HFO constituents which indicate
increased solubilization and/or movement of such compounds and can trigger a
response action.

45 843

' Technical Ability to be Implemented: Monitoring and testing can be easily
implemented.

Cost: $40,000 (first year - see cost estimate at end of section).
Investigate Further: Yes.
Justification: Based on the available groundwater monitoring data, the area

affected by this product release is isolated, and beneficial uses of groundwater do
not appear to be threatened.

FINAL
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5.2 PUMP AND TREAT

Description: One or more recovery wells installed through the floating product zone
would be used to remove product from the subsurface. Two wells that could be
used for recovery were constructed as part of preceding investigations. The
designs used for these wells were chosen to facilitate their use for the collection of
HFO. Pumping of sither HFO only, or water and HFO, would be initiated.
Water/HFQ separation would be achieved in aboveground vessels. Water would be
treated and discharged to the sanitary sewer or reinjected into the ground. HFO
would be collected for offsite disposal. [Displacement of contaminants from the
soil pore space by steam injection may be combined with pumping (Section 5.6 -
Steam Injection and Steam Extraction)).

Technigal Effectiveness: Various pumping systems and treatment technologies that
involve using wells to remove the HFO from the subsurface were originally regarded
as feasible for the former UST location at the Amsted property. NMW-13, the 6-
inch diameter recovery well, was installed and then periodically pumped or bailed

" and observed to evaluate the feasibility of this tachnology. The recharge rate of

product into a well after product removal and the thickness of the floating product
in the well after nearly steady-state conditions are reached on the recharge cycle,
are indicators of how successful the use of a particular well will be for product
recovery. Over a month after initially attempting to bail product from monitoring
well NMW-13, a recoverable quantity of product still had not collected inside the
well. It is apparent from these findings that the use of a recovery system that
pumps water and HFO, or HFO only, at low rates is not feasible at this site.

Creating a cone of depression in the water table to induce product to flow toward
the recovery well is not practical. The HFO is extremely viscous and would only be
induced to move (at an effective rate) in response to a very steep hydraulic
gradient. Given the hydraulic conductivity of the sediments comprising the upper-
most saturated zone beneath the product layer, the groundwater pumping rate that
would be required to induce a cone of depression sufficiently steep to induce

FINAL
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product flow to the recovery well would be excessive. This conclusion was
reached after calculating HFO flow velocity, using data from pumping tests
conducted in December 1991, along with the laboratory data from the sample of
HFO collected from monitoring well MW-2 in May 1991. Two pumping tests were
conducted during the STF project on wells NMW-3 and NMW-4, The pumping tests
were run for 50 and 48 hours each. The pumping rate for both tests was 60 gpm.
Drawdown measurements for the pumping wells and the observation wells were
recorded. The measurements selected for use in the theoretical product recovery
calculation were from the end of the pumping test, when drawdown was greatest.
Assuming a constant slope of the water table surface between the pumping wells
and the observation well, a hydraulic gradient of 0.151 was created during the first
test, and a hydraulic gradient of 0.1755 was created during the second test.
Equations derived from Darcy’s Law were used in the theoretical product recovery
calculation, and the hydraulic gradients given above were used to calculate the
product movement rate that would be induced by groundwater pumping at these
rates. The kinematic viscosity reported in the laboratory analysis of the HFO
sample collected from MW-2 was used in the equation. Factors for hydraulic

' conductivity and porosity were selected based on the known soil types and were
used in the calculation. The results of this calculation indicate that with the
gradient created by pumping at a rate of 60 gpm, HFO will move about 24 feet per
year. At a pumping rate of 60 gpm, over a one-year period, the volume of water
pumped would be approximately 31.5 miilion gallons. .

The type of estimate presented above is imprecise because the assumptions made
oversimplify the actual conditions in the subsurface. However, this estimate shows
that creating a cone of depression adequate to induce HFO to flow is not a practical
product recovery method. In addition, creating a deep cone of depression may
permit product to be "smeared” onto sediments deeper in the saturated zone. Such
smearing can decrease the volume of recoverable product and potentially adversely
affect groundwater quality.
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All four options have been successfully used at other sites. Disposal in a sanitary
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Technical Ability to Implement: Two logistical problems that would be encountered

in implementation of this technology are discussed below.

*INIWNJ0Q 3HL 40 ALITVAD 3HL 01 3nd
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The first problem is disposing of water separated from the HFO or water pumped to
create a cone of depression.
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Options generally considered for water disposal are:

¢ Discharge to a sanitary sewer

e Reinjection

45 443

* Collection, offsite transportation, and disposal ‘ \

¢ Discharge to surface water under a National Pollutant Discharge Elimination N\

System (NPDES) permit.

sewer initially appears best because of the relatively short distance from the wells
to the sanitary sewer on the west side of the property. However, the results of

i,

racent inquiries to the City of Tacoma Department of Public Works concerning

w

disposal of water from subsurface recovery operations into the sanitary sewer
system have not been favorable. At the least, the review and approval process will
be lengthy. Therefore, the cost estimate for this remedial response and all others
presented use offsite water disposal. Reinjsction or discharge to surface water,
although appearing technically feasible, may require extensive monitoring and
obtaining permits may be difficult. Transportation and disposal costs for offsite
disposal would have a much higher unit cost than the other two methods.

The second problem is that electrical power is not available on the property and will
require reinstallation. Electrical power lines that in the past provided power to the

foundry were removed or not maintained and are no longer in service. Electrical
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power is provided to adjacent businesses, and the old poles may be reused to
reestablish power from lines that serve the adjacent businesses.

Cost: $534,000 (see cost estimate at end of section).
Investigate Further: No.

Justification: The thin layer of product in the vicinity of MW-2 is not amenable to
removal by automated skimming (low-rate pumping) systems. These systems will
not draw HFO into the wells. Anticipated groundwater pumping rates required to
produce adequate drawdown to induce product flow to recovery wells are high.
Large volumes of water would be removed from the groundwater system and
would not likely be replaced. The potential risks to human health and the environ-
ment posed by the type and quantity of floating hydrocarbon product on the water

table do not justify removing large quantities of water to effect minimal product
recovery.

5.3 BIOREMEDIATION

Description: Bioremediation refers to the bio-oxidation or other biotransformation of
organic matter by microorganisms (EPA 1988e). Bioremediation involves
introducing bacteria or relying on native bacteria to decompose the hydrocarbon
product. The rate at which the bacteria decompose the product is dependent on
the availability of oxygen and nutrients. Soil bioremediation can occur aboveground
as well as in situ, although aboveground treatment is the more common treatment
method (Kaufman 1989). In the aboveground method, soil is placed on a pad in
lifts of 1 to 3 feet. A water delivery system typically is used to moisten the soil,
and microorganisms and/or nutrients are added, if necessary. The soil is tilled
regularly to mix the microorganisms, nutrients, and water to promote efficient
contaminant degradation.
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In situ bioremediation is commonly used to concurrently treat contaminated soil and
groundwater. The inoculum and nutrients (aqueous mix) are delivered to the
subsurface via injection or infiltration galleries and percolate through the vadose
zone to the water table, coating contaminated soil as the mix moves through the
subsurface. The groundwater is then recovered via extraction wells, pumped to the
surface, and treated in aboveground bioreactors and/or activated carbon. The
treated water is then reinjected or discharged (Kaufman 1989).

Technical Effectivengss: Bioremediation is a proven technology for a variety of
contaminants including petroleum hydrocarbons; howaever, its potential effective-

ness in remediating in situ soil zones saturated by heavy hydrocarbon mixtures is
expected to be very limited.

nical Abili Impl nted: In situ bioremediation does not appear
advantageous due to the conditions in the subsurface and the type of hydrocarbon
product released. Some of the problems and conditions that limit the potential

_ usefulness of in situ bioremediation at the Amsted site are listed below.

¢ Tha depth of HFO from the surface (over 30 feet) as well as the highly
viscous nature of the product reduce the possibility of a controlled intro-
duction and verifiable distribution of bacteria, oxygen, and nutrients into
the HFO saturated zone.

Nutrient solution may leach into the groundwster and pose a contamination
threat to that media.

The process would be slow and probably require a significant number of
new borings to inject nutrients and supply oxygen.

Achieving hydraulic control of subsurface water may require pumping large
quantities of water {Section 5.2 - Pump and Treat).

FINAL
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¢ There is no guarantee that the method would be effective, and another
solution (another technology) may be required to complete the remedial
action objectives.

Cost: $923,000 (see cost estimate at end of section).
Investigate Further: No.

Justification: In situ bioremediation may not be effective with high-viscosity
product in soil except where concentrations of the product are low enough to allow
penetration and contact of the bacteria and nutrients with the product. Introduction
of bacteria and nutrients into the saturated product zone is expected to be difficulit.
Controlling the migration of groundwater containing mobilized hydrocarbons and
nutrients in the subsurface would be difficult and could lead to the contamination of
surrounding sites.

5.4  EXCAVATION

Description: Excavation involves the use of mechanical equipment to remove
" contaminated soil for offsite disposal. The equipment may incfude tracked back-
hoes, front-end loaders, clam shells, and dump trucks.

Technical Effectiveness: Backhoes and clam shells are suitable for excavating soil
from the site.

hnical Abili Implemented: Three significant problems would be
encountered using excavation as a means of remediating HFO-contaminated soils.
First, surface soils in the former UST area contain elevated levels of lead and other
metals. This contaminated soil is being addressed under the ongoing STF project.
At this time, the findings of the STF Remedial Investigation/Feasibility Study (RI/FS)
with respect to soil containing metals in this area are not available for review and
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incorporation into this raview of technologies. If excavation was to be considered
as a viable response to the HFO contamination, integration of the remedial action
for metals-contaminated soils at Amsted developed during the STF RI/FS, with an
excavation remedial response to the HFO release, would appear to be logical due to

the low migratory potential associated with the HFO. Two possible scenarios are
presented below.

e Surface soils containing elevated concentrations of metals could be

excavated and stockpiled. Uncontaminated soil below the surface soil and
above the zone of petroleum-contaminated soil could be excavated and
stockpiled separately, HFO-contaminated soil could be excavated and
replaced with clean imported fill. The uncontaminated soil could be put
back in place and the surface soil containing elevated levels of metals
would also be put back in place. Areas of the Amsted property with
surface soil containing elevated metals concentrations might then be
capped with a low-permeability cover.

The soils containing elevated levels of metals would be excavated and
stockpiled for offsite disposal, or they would be immediately trucked to a

disposal facility. Immediate disposal would reduce the number of times the
soil requires special handling.

The second significant technical problem is performing controlled excavation work
to depths in excess of 30 feet BGS. The following considerations are important if
excavation were to be parformed.

¢ The soil zone containing appreciable concentrations of HFO is as much as

10 or 12 feet thick (vertically) near the point of release. The bottom of this
zone is at, or slightly below, the lowest recorded water table level. An
excavation to remove soils would encounter the water table. Product
floating on the groundwater surface is likely to occur directly below or

close to its point of release. Therefore, product and groundwater would
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- have to be pumped from the excavation for disposal. A plan for placing, =
o -
(! moving, and removing the recovery and excavation equipment would be =
w
| A required. = -
wZ
m

. e Excavation is limited to approximately 20 feet because of the requirement ) N
’ of 1:1 (vertical:horizontal) side slopes. A hydraulic excavator can excavate n-'
more than 20 fest BGS by digging a bench to work from, and then moving ﬁo

S down to the bench. This, however, requires a significantly larger

excavation. 33

Installation of sheet piles and excavation with a clam shell bucket could be

: used instead of excavating with a hydraulic excavator. Sheet piles would - \
be driven to form a continuous wall around the area of contamination and )
then braced horizontally at several levels. This method minimizes the area

35

. \ . . . \,
and volume of soil removal, but is slower than excavating with a hydraulic

excavator. Installation and bracing of sheet piles would also add consider-
able cost to the operation.

- .
X0
- The third significant technical problem is in performing the work with methods that :3
pose less threat to site workers than the risks associated with other actions.
. Excavation and cleanup activities at the depths required to remove the HFO at this 3 '.‘1
property require construction using large heavy machinery, and methods or N
- equipment to reduce the possibility of slope failures. The risks associated with this ':j ‘
type of construction work aré probably far greater than for the potential risks from '
et chemical exposure. c:
_j Cost: $3,197,000 (see cost estimate at end of section}. The cost estimate is l
based on offsite disposal of lead, petroleum contaminated soil, and water from
/‘. excavation activities. The method employing sheet piling was selected for the
estimate because it requires less disturbance of lead contaminated soils at the -
. surface and can probably be implemented without impacting adjacent property. /" =
iy
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Investigate Further: No.

Justification: While excavation equipment is well-suited to removing contaminated
soil for offsite disposal or aboveground treatment, and soils containing HFO could
be completely removed, there are significant economical and technical concerns
related to this approach, as discussed above.

The excavation cost to remove the HFO-contaminated soil would be very high
because of the depth of the contaminated zone and other site constraints. The cost

and short-term risks to site workers incurred from excavation would be excessive
when compared to the benefits derived.

5.5 CUTOFF

Descriptign: A cutoff is a vartical wall of relatively impermeable material that
surrounds the floating product. The wall extends vertically below and above the
* water table, beyond the limits of the water table seasonal fluctuation. A cutoff is
constructed of earth, steel sheet piling, concrete, curtain of grout, cement/bentonite
slurry, or a combination of these materials. The materials of construction and their
thickness are selected for their low parmeability and non-reactive characteristics,
and are designed to impede the horizontal movement of product and/or
groundwater. The installation procedures vary with the materials selected, but
commonly include drilling with an auger and pumping a slurry through the auger or
a tremie pipe. Steel interlocking sheet piles are often driven without the use of
grouts or they may be driven down through a grout curtain. Grout curtains are
often softer than the surrounding formation and are free of rocks and boulders.

The problems involving surface soil containing elevated levels of metals discussed
in Section 5.4 - Excavation, are also applicable to this technology.

FINAL

December 1992 5-11 916058.00

TS Ty [

0L 3nd
S31 SI

1 41 :3JILON

30I10N SIHL NVHL ¥v31I S

IWv¥d SIHL NI IN3WNJ0Q 3H

- INIWND0Q 3IHL 40 ALITVND 3HL

SI LI

45 Yd3

58

oot

A1
L L




KennedyJenks Consultants

Technical Effectivenass: Cutoffs have low permeability and would inhibit floating
product or dissolved constituents from moving horizontally, Because of the remote

method of grout placement, however, it may not be possible to ensure the hydraulic
integrity of a grout curtain.

Technical Ability to be Implemented: Cutoffs have besn used successfully in many
applications for containment of contaminants and groundwater. The depth required
for installation is in excess of 35 fest. Technical problems may include control of
heaving sands and maintaining precise control of the auger position to construct a
curtain that completely covers the vertical plane to be sealed.

Cost: $1,973,000 (see cost estimate at end of section).

Investigate Further: No.

Justification: Containment using a cutoff technology is difficult to achieve at the

required depth, and the effectiveness cannot be guaranteed. While cutoffs have

been demonstrated to be effective in reducing the horizontal movement of
contaminated groundwater, some of the same risks {e.g., worker exposure, etc.)
associated with excavation would be apparent with this alternative. In addition,
groundwater sampling resuits and the potential for migration of HFO in soil does not
appear to warrant the use of a cutoff to address the contamination.

5.6 STEAM INJECTION AND STEAM EXTRACTION

Steam Injection Description: Steam injection has been used successfully for many
years to enhance the recovery of petroleum from depleted oil and gas fields. The
technology involves the introduction of steam under pressure into the target
geologic formation, and the extraction of the petroleum product that is mobilized (in
response to the steam injection) at a withdrawal well(s). Mobility of the petroleum

product left at residual saturation in the porous geologic media is increased in
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response to heating and, to some extent, physical displacement by water. The
mobilized product moves in response to thermal and pressure gradients to the point

“3J2I10N SIHL NVHL ¥v31J SS31 SI

JWvYd3d SIHL NI IN3WNJ0Q 3HL 4dI

of extraction. In this case, mobilized petroleum product would migrate both
vertically (to the water table) and horizontally and would be extracted in

*INIWNI0G 3JHL 40 ALITWND 3HL OL 3nd
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conjunction with groundwater pumping. Application of the technology for ground-
water cleanups is somewhat rare, and use of steam injection at the Amsted
property would be regarded as experimental.

Steam Stripping Description: Two counter-rotating hollow-stem auger drills inject
steam and air into contaminated soil to depths of up to 30 feet BGS. The sail

temperature rises, causing the vapor pressure of the volatile organic contaminants
to increase. The injected air and steam carry the contaminants to the surface and

e
=
A

transport them to a condenser that liquifies the vapors. A distillation system
separates volatile organic contaminants from the water. The water is then fiitered
through activated carbon and used again in the steam process. Activated carbon is
also used for collecting the volatile organic vapors.

' Technigal Effectiveness: Steam injection and steam stripping are innovative
technologies. Details 'regarding technical effectiveness were not available.

ud

Technical Ability to be Implemented. The technical implementation of this remedial
method is impacted by soil permeability, moisture content, and organic content.

|

[

Testing would be required to determine whether steam extraction can be success-
fully implemented at the site.

Cost: $3,243,000 (see cost estimate at end of section).

oot

Investigate Further: No.

Justification: These innovative process options lack adequate performance records
to accurately judge their potential effectiveness.
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5.7 CONCLUSION

The remedial action that provides appropriate protection for human health and the
environment given existing site conditions appears to be groundwater monitoring.
This response action was selected for the following reasons.

¢ Laboratory analyses indicate that concentrations of groundwater
contaminants are below drinking water standards throughout the site,
including wells directly impacted by HFO. Therefore, the threat to human
health appears minimal.

* Floating HFO was not detected on the water table although globules of
HFO were present in a few of the wells. Pumping alone will not remove
the HFO trapped in the soil.

* Site conditions would limit the effectiveness of bioremediation, steam
injection, and steam extraction. These technologies have not been well
demonstrated and may have potential risks that exceed the risks of a no-
action alternative. '

¢ The costs for excavation of the HFO-contaminated sail are estimated to be

very excessive compared to the benefit derived from a removal action.

If the HFO or its constituents become mobile and have the potential to migrate
offsite, then the technologies presented in this section should be reexamined.
Periadic groundwater sampling and analysis of selacted samples should provide
adequate information for determining the need for future remedial action.
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PRELIMINARY COST ESTIMATE

Quarterly Monitoring (1 year)

MONITORING

Labor (8 wells) 128 HR $65 $8,320 $8,320
Sampling Vehicle 8 DAY $625 $5,000 $5,000
Misc, Supplies 4 EA $200 $800 $800
Drums 18 EA $45 $810 $810
Water Disposal 14 LS $1,000 $1,000
Woell Pumps & Tubing 7 EA $1,260 $8,820 $8,820
Laboratory Testing
TPH, PNA 40 EA $220 $8,800 $8,800
Walls NMW-8, NMW-9, NMW-10
NMW-11, NMW-12, NMW-13
NMW-14, Duplicate, Blank
Monthly Reporting & Data Management
Lab Data 24 HR $83 $1,902 $1,992
(4 Reports @ 8 Hr/Repori)
Water Table Contour Map 12 EA $65 $7680 $780
(4 Maps @ 3 Hr/Map)
Computer Fees 12 HR $20 $240 $240
Word Processing 10 HR $45 $450 $450
SUBTOTAL $37.000
Washington State Sales Tax 7.8% $2,888 $2,888
ENGINEER'S ESTIMATE " " '$40,000 -

JIILON

* INIWNO0Q 3HL 40 ALITVAD 3HL 0L 3nd
SI LI “IDILON SIHL NVHL ¥v31d SS31 SI

IWvdd SIHL NI INIWNJ0Q 3HL 4I

Hd3

g
=5

L




PRELIMINARY COST ESTIMATE
PUMP & TREAT

Site Work
Containment Berm 2,000 SQFT $0.75 $1,500 $1,500
Contalnment Excavation 148 CY $5.76 $851 $851
Backfili Sand 37 oY $12 $444 $12 $444 $888
Special Construction
Product Holding Drums 6 EA $50 $300 $300
Oil/Water Seperator 1 EA $12,000 $12,000
Water Holding Tank 1 EA $4,000 $4,000 $3,500 $3,500 $7.500
Well Drilling $156,000 $15,000
Equipment Bullding 144 SQFT $16 $2,180 $16 $2,180 $4,320
Machanical
Exposed Piping & Valves 1 LS $3,000 $3,000 $3.,000 $3,000 $6,000
Pumps & Controls 4 EA $2,600 $10,400 $10,400
Compressor 1 EA $3,500 $3,500 . $3,500
Electrical fnstrumentation
Power Drop w/350" Overhead 1 LS $14,500 $14,500
Site Electrical 1 LS $8,000 $8,000
Control Panel $3,500 $3,600
Construction Ovaersight $9,960 $9.960
SUBTOTAL $98,000
Bond & Insurance 1.0% $980 $980
Mobilization 3.0% $2,040 $2,940
Overhead & Prolit 10.0% $9,800 $9,800
Contractors Conlingency 5.0% $4,900 $4,900
Fleld Administration 1.0% $980 $980
Health & Safety Premium 25.0% $24,500 $24,500
CONSTRUCTION COST SUBTOTAL - | -$142,000
OTHER COSTS
System Design $15,000 $15,000
System Operation 832 HR 827 $22,464 $22,464
Water Disposal {off-site) 1,061,200 GAL $0.30 §315,380 $315,360
SUBTOTAL $495,000
Washington State Sales Tax 7.8% $38,610
ENGINEER'S ESTIMATE $534,000
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Wall Installation
Locate Utilities
Drilling
Installation
Gaologlet
PVC Pipe, Casing
Drums, Containers

Electrical
Power Drop & Service
Control Panel
Site Electrical
Electricity

SUBTOTAL

Bond &Insurance
Mobilization

Overhead & Profit
Contractors Contingency
Field Administration
Health & Safaty Premium

PRELIMINARY COST ESTIMATE
BIOREMEDIATION

10,000

$540

$14,500
$2,500
$4,000
$1,700

$33,000

$330
$990

$330

“INIWNJ0G 3IHL 40 ALITvND 3IHL O 3nQ

OTHERCOSTS

Bloremediation Procaes
Procoss Development
Labor
Procast (4 GPM)

Oparations & Maintenance
Water Supply
Pump O &M
(% of material cost)

Sampling
Groundwater Sampling
Disposal of Contaminated Soll
Sampling and Analysla Plan
Confirmational Soil Sampling

Engineering Services
(%% of Subtotal)
Construction Services
{3 of Subtotal)

1Ls
800 HR
2,102,400 GAL

2,102,400 GAL
11Ls

9 EA
12 EA

30 EA
20.0%

15,0%

CONSTRUCTION COST SUBTOTAL

Washington State Sales Tax

7.8%

$15,000
$48,000
$526,600

$2,102
$750

$5,000
$11,000

$141,470

$7,200

$16,000
$48,000
$525,6800

$2,102
$750

$48,000
$3,000
$5,000
$11,000
$141,470

$7.200

$656,000

$66,788
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PRELIMINARY COST ESTIMATE

EXCAVATION

Sheet Piling 243 TON $895 $§217,754 $378 §91,967 $308,721
Shoring of Sheet Piling 15.0% $48,458
(% of Shaet Piling)
Concrate Demolition
Floor 1,500 SQFT $2.98 $4,440 $4,440
Footing 110 LF $9.19 $1,011 $1,011
Saw Cut 5 LF $16.00 $800 $800
Excavation {36’ Depth) 8,300 CY $6.30 $62,200 $52,200
Backfill~ Haul (2 miles) 5217 CY 7 $36,519 $4.00 $20,868 $57,387
Backfill- Reusa 3,083 CY $4.88 $15,045 $15,045
SUBTOTAL $487,000
Bond & Insurance 1.0% $4,870 $4,870
Mobilization 3,0% $14,810 $14,610
Overhead & Profit 10,0% $48,700 $48,700
Contractors Contingency 5.0% $24,350 $24,350
Field Administration 1.0% $4,870 $4,670
Health & Safety Premium 25.0% $121,750 $121,750
CONSTRUGTION COST SUBTOTAL $706,000 -
OTHER COSTS
Water Disposal & Treatment 240,000 GAL $0.35 $84,000 $84,000
Pump Rantal $2,000 $2,000
Soil Dieposal
Lead Contaminated 2,609 CY $515  $1,343,635 $1,343,835
Qil Contaminated 2,608 CY $109 $284,381 $284,381
Sampling & Analysis Plan $5,000 $5,000
Englineering Services 20.0% $485,003 $485,003
(% of Total Cost)
Construction Services 8.0% $56,480 $58,480
(46 of Construction Cost)
SUBTOTAL $2,966,000
Washington State Sales Tax 7.8% $231,348
ENGINEER'S ESTIMATE $3,197,000
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PRELIMINARY COST ESTIMATE

Concrete Demolition

CUTOFF

Floor 1,500 SQFT $2.98 $4,440 $4,440
Fooling 110 LF $9.19 $1.011 $1,011
Saw Cut 50 LF $16.00 $800 $800
Excavation 1422 CY $1.57 $2,233 $2,233
{Lead Contaminated)
Soll Hauling and Disposal 1422 CY $515 $732,330 $732,330
Filt & Place Cement §520 FT $12 $68,240 $20 $110,400 $178,840
Backfill wimport Fill 1422 CY §7 $9,954 $4 $5.688 $15,642
Sheet Piling 243 TON $715 $173,960 $153 $37,225 $211,184
SUBTOTAL $1,144 000
Bond & insurance 1.0% $11,440 $11,440
Mobilization 3.0% $34,320 $34,320
Overhead & Profit 10.0% $114,400 $114,400
Contractors Contingency 5.0% §57,200 $57,200
Fiald Administration 1.0% $11,440 $11,440
Health & Safety Premium 25.0% $286,000 $286,000
- CONSTRUCTION COST SUBTOTAL $1,659,000
OTHER COSTS
Sampling & Analysis Plan $5,000 $5,000
Engineering Services 10.0% $186,400 $166,400
(% of Total cost)
SUBTOTAL $1,830,400
Washington State Sales Tax 7.8% $142,771
ENGINEER'S ESTIMATE $1,973,171
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PRELIMINARY COST ESTIMATE
STEAM INJECTION

Site Work
Recovery tranch construction 3.267 CY $4 $13,068 $13,088
Backfill wimport 2,133 CY $7 $14,031 $4 $8,632 $23,463
Containment berm wiliner $3,500 $3,500
PVC slotted recovery pipe 8 LF $12 $1,080 $8 $720 $1,800
Blank casing 108 LF $10 $1,050 $10 $1,050 $2,100
Soil disposal 2,133 CY $515  $1,008,496 $1,008,485
{Lead Contaminated)
Spacial Construction
Oiliwater Saperator 1 EA $12,000 $12,000
Water holding tank 1 EA $4,000 $4,000 $3,500 $3,500 $7,500
Equipment building 144 SQFT $15 $2,1680 $15 §2,160 $4,320
Steam Injection wells 225 LF $20 $4,500 $40 $9,000 $13,500
Boilar $8.000 49,000
Mechanical
Exposed piping valves 1 LS $6,000 $8,000
Pumps & controls 1 LS $3,000 $3.000
Electrical Instrumentation
Power drop w/350' overhead 1 LS $14,500 $14,500
& Service Entrance Panelboard
Site elactrical 1 LS $6,000 $6,000
Control panel 1 LS $4,500 $4,500
Water header 1 LS $1,500 $1.500
SUBTOTAL $1,224.000
Bond & Insurance 1.0% $12,240 $§12,240
Mobilization 3.0% $36,720 $38.720
Ovarhead & Profit 10.0% $122,400 $122,400
Contractors Contingency 5.0% $61,200 $61,200
Field Administration 1.0% $12,240 $12,240
Health & Safety Premium 25.0% $306,000 $308,000
CONSTRUCTION COST SUBTOTAL $2,999,000
OTHER COSTS
System Design 1 LS §18,000 $18,000
Opoerating Costs 1,080 HR $27 $20,160 $29,160
Water Disposal 258,200 GAL $0.30 $77,760 $77,760
SUBTOTAL 3,124,000
Washington State Sales Tax 7.8% $243.672 $243,872
ENGINEER'S ESTIMATE $3,243,000
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6.0 SUMMARY AND RECOMMENDED ACTION

6.1 SUMMARY OF FINDINGS

The extent of hydrocarbon contamination in the soil at the site appears to be
generally defined. This contamination appears limited to a small portion of the
Amsted property, and the free product appears to be relatively immobile.
Recoverable concentrations of free-floating product on the water table using
conventional technologies are not apparent. Seasonal fluctuations of the water
table probably redistribute the product spatially within the soil profile. Horizontal or
downgradient migration of the product along the water table, if occurring, is likely
very slow. Laboratory analysis of water samples collected from the wells on the
property has shown that dissolved contaminants in"the groundwater were detected
at levels below those established for drinking water or at area background
concentrations.

' Initially, groundwater from seven surrounding weils, as well as well NMW-9 which

is within the contaminated zone, was analyzed to assess the impact of the product
release to groundwater. The impact appears to be minimal. An additional ground-
water sample was recently coIIecged from well NMW-13 and analyzed for VOCs,
BNAs, PAHs, and TPHs. Again the iaboratory results indicated the HFO in the
subsurface has minimal impact on groundwater quality.

Histaric site operations that used Bunker C fuel were discontinued in 1980, and the
USTs were removed in 1990. The source of the product has been removed. Soil
directly below the point of release, but above the water table, could be acting as a
source of product to groundwater. The boring for recovery well NMW-13 contained
soils that were contaminated with product above the zone of water table
fluctuation. NMW-13 is probably located very close to the product release point.
However, since NMW-13 does not contain a measurable thickness of product, it is
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KennedyJenks Consultants

unlikely that this soil is a continuing source of free praduct to the water table.
Downgradient migration of HFO has probably reached a steady-state condition, with
most of the HFO retained in the soil pore space.

iy 6.2  RECOMMENDED ACTION i

The extent of HFO in the subsurface at the former Griffin Wheel Brass Foundry

appears to have been defined. Based on field investigations, laboratory analyses of

samples, and review of potential response actions, the following are the :
conclusions of this investigation. :

: ¢ Effective recovery of any appreciable quantity of HFO found floating on the
- water table is either not possible using conventicnal technologies or could
potentially spread more HFO into the saturated zone, thus increasing

— groundwater degradation. '

¢ Groundwater samples collected from monitoring wells surrounding the
product release and the area known to contain HFO in the soil did not
contain dissolved constitusnts above primary drinking water standards or
; area background concentrations.

* Given existing site conditions, the effectiveness of in situ soil remediation
technologies is uncertain since the tachnologies generally lack a
performance record to help justify their effectiveness.

‘, ® The excavation cost to remove the HFO-contaminated sail would be very
high because of the depth of the contaminated zone and other site
A constraints. The cost and short-term risks to site workers incurred from

excavation would be excessive when comparad to the benefits derived.

i FINAL
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Kennedy/Jenks Consultants

Based on the foregoing conclusions, it appears that long-term monitoring of
groundwater is the most appropriate action for the HFO contamination in soil and
groundwater.

A sampling, analysis, and reporting plan that addresses analytical parameters of
concern, analytical methods, sampling frequencies, and reporting procedures should
be developed. Based on the findings, a groundwater monitoring program that
includes water sampling and analysis from wells NMW-8, NMW-10, NMW-11,
NMW-12, and NMW-14 should be initiated as a means of detecting possible
migration of dissolved petroleum constituents in the uppermost saturated zone.
Wells NMW-9, NMW-13, and MW-2 should be monitored for the presence of
fioating product. Further study of potential cleanup methods, as discussed in
Section 5.0, would be needed if there is movement of the product, changas in the
site conditions, or activities that affect the product and the integrity of the water
quality of the aquifer. Sampling frequencies should be selected based on both
estimated groundwater velocities and the results of the prior monitoring events.
The plan should also contain provisions for developing and selecting remediation

' technologies if water gilality at the property boundary degrades below drinking
water standards.

The property boundary should be an appropriate part of compliance since Amsted
anticipates the property will continue to be used for industrial use. Amsted could
institute land use controls to guarantee future use as an industrial property.
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MONITOR WELL NO. MW-2

e I |

e B e

D
i

. Bl

DEPTH IN FEET

.7
GAM DMP EC o - g0 -8

Lo I g . ‘;‘fS‘

r0589-01

o

WELL SCHEMATIC 1= % .
Gaaing Elevation:263.8335 € group DESCRIPTION
Casing Stickup: 3.8 @Y ¢ Symbol Surface Elsvation: 280.1

NAT{VE SOIL -] S5M DARK GRAY SILTY FLNE SAND WITH A TRACE OF GRAVEL

AND BENTONITE ca (MED UM DENSE, DAMP) (FiLL)

BACKFILL

10

4
%

19
f{!- {NCH
SCHEDULE 40
PVC PIPE

86

75

MEDIUM SILICA
SAND BACKF{LL

\’. s"-_ &- ﬂ! |

SW

BROWN FINE TO COARSE SAND WITH A TRACE OF GRAVEL|
(VERY DENSE, DAMP)

GRADES TO GRAY IN COLOR
MODERATE HYDROCARBON ODOR AND VISIBLE
CONTAMINATION AT 23,5 FEET

GRAY FINE TO MEDIUM SAND WITH A TRAGCE OF SILT
(DENSE, MOIST TO WET)

A

68
2-INCH 44
SCHEDULE 40
PvC, 0.020~
INCH SLOT
WIDTH
FWATER LEVEL
ON 9/26/86 45
M
“II
39.5 FEET
RASE OF WELL
(15
¥4 Gecknglneers
% Incorporated

LOG OF MONITOR WELL

FIGURE A-4A

=

{

] RN .. 2

JOIION

*INIWN20Q 3IHL 40 ALITVAD 3HL 0L 3NnC
SI LI “3IJILON SIHL NVHL ¥v31D SS31 SI

IWVY4d SIHL NI INIWNJ0Q 3HL i3I

Hd3

| l‘g.




g A
N ] . TR -
NOTICE: IF THE DOCUMENT IN THIS FRAME cCC ] N g BN e Py
IS LESS CLEAR THAN THIS NOTICE, IT IS " 7. g q
DUE TO THE QUALITY OF THE DOCUMENT. - - § - B
S N 3 2 | S i1 | [} 1 1 1 1 y ! 1 L S T r- I W W HT T I SN WO 1}
3 o
s T
- o
z E2 Aﬂ
o
3 & sl=
o -l w
- w = w
3 =z [
S - P cla
o~ [ I = =
1 w9 w
S e < o
= £ o °
] -
25 3 e S
o
33 s g
w g -
=T 5 2
c® @ o
og 5
= a® -
= Wm a
g :f
sejdung ...Auﬂ B
Teoia Sk w.m
g = - 2P
s gm.
-1
£ gy _m 8
338 o
8E
w -
e m.%r/
odew ﬂ 4
283 \ 4
L) L} T — T ¥ T ¥ — ¥ LINNE — L] 1 ¥t — L T 1 —J L -J L T ¥ —
o bd o n o hed o
L] o o © ~ ~ ©

1334 NI H1d3Q




BorinJg & Well Construction Lo?gL
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BORING LOCATIDN  AMSTED Boring/Well Name NMW-8
DRILLING COMPANT | \YNE ENVIRONMENTAL SERVICES | "umiEVIN CROSS | Project Name  AMSTED
DRILLING METHOD ORRL BIT(S) SZE: »
HOLLOW STEM AUGER )4 1/4 10} project Number 916058.00
SoLATIoN N.A. R4 o e ELEVATION ANO DATUM TOTAL QEPTH 2
42,0
BUMMK CASNG 2 SCHEDULE 40 PVC RM 0,0° 1707 [owe s TATE COMPLETED
PO OATED GGG = ey 3 03/09/1992 03/09/1992
27, 0.020"-SLOT SCH 40 PVC 17.0 420 INTIAL WATER og;xg ) K
ST A T o B 26" COLORADO SILICA_SAND 1400 4207 EEw
SEAL FROM T FT. SR
1/4" BENTONITE PELLETS 12.0 14.0 SAUPUNG UETHODS g‘%ﬁ“&“ﬁ"mm
GROUT CEMENT/BENTONITE MIX FRM g QT 12,0F 2.5° 1D, SPUT SPN. W STAND PIPE T
P Ngﬂa;m SURLE M. MU VA uses SAMPLE DESCRIPTION AND DRILLING REMARKS
TYPE| RECOVERY| CORSTRUCTION LoG
reen jmomp ] FE
,;.‘ 8iity SAND with gravel
1 i#: h i black, mostly fine to coorse sand, some silt
T & 1 I and fine gravel, Plant fragments
-f ‘. - =
_ ] Al SM |
3 g
s |os|] 5~{NNW-84-4.0 R — + -
7 4 i L
1 1 T Poorly graded GRAVEL .
7 1 [ dark yellowish brown, mostly rounded flat
16 1 1 % fine gravel, some fine to medium aand, trace
s | 16 |26 10—|NNW~84=9.0 -1 =
26 | %] r 8
-4 d | -
| ] "
5 4 4 - increasing sand
s | 17 |48 | 15— {Nuw-aa-140 { | ‘4 5 -
2 ] 1 14 4 L
= F— o GP le
- ';‘ = - N -
-1 E o
s | os |2 | 20-{nuw-aa-190 =N J a L decreasing sand
50 =
1 1 | ﬁ ‘ i
S | 08 |33 | 25~|NNW-8A-24.0 19 -
50 < = - increasing sand, moist, wet at 27 feet
s—04—t50—|  {nuw-ar-260 = Pooly gaded SARD
s 1.8-150— NMw-8A-27.0 r clive gray, mostly medium sand, fav fine sand
30— L
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- - Project Name  AMSTED Project Number 916058.00 Boring/Weil Name NMW-8 =4 E.%
RS —wn=
SUPLES =5
: TYPE] RecoveRY oePmil  sumEno b oA ‘g‘: SAUPLE DESCRPTION ANO DRLLNG REMARKS mE .-
= (o feampig) ) : ga=
{ a0
Tt cmx
- . e
—— = y | ; — ©»
' SSm
: o - . x
g - — E
! 4 =t A flowing aands into sompler w=
- s |18 [ | 5-{ruw-ar-340 g " —J 1.8 ) ‘
= 1 HEE ‘|:|
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BORING LOCATION  AMGTED) Boring/Well Name NMW-9
TRLING COWMY | \YNE ENVIRONMENTAL SERVICES OMUERKEVIN CROSS | Project Name ° AMSTED

TRLLING VETHD oyt oW STEM AUGER ORLL BS) SZE 4y /4% 1,0,
ISOLATION CASING FROM T FT.

Project Number 916058.00

NA. ELEVATION ANO DATUM TOTAL DEPTH

4" SCHEDULE 40 PVC M _30™ 17,0 [oaw s DATE COMPLETED
o rr. 03/10/1992 03/11/1992
17.0 42.0 WAL WATER OIPTH (FT)
2

“3IDILON SIHL NVHL ¥v¥31J SS3T SI

JWYY¥4 SIHL NI LINIWNJ0Q 3HL 4I

BLANK CASING 43.0

PERFORATED CASING FRON
4", 0.020"-SLOT SCH 40 PVC

ST 40 TYPE OF P25 COLORADO. SILICA SAND P 140" 30.07 [tewmor
» FROM o FT. SIR
1/4" BENTONITE PELLETS 12.0 14.0 SAMPLING METHDOS
GRWT CEMENT /BENTONITE MIX M 001 1207 | 25 1. sPUT SN,
SAMPLES uses

Tree| reove| Ressr| DT SWREW ova jumaoey) | oo SAUPLE DESCRIPTION AND ORLLING REMARKS
(FEEN puowsay| (EET)

“INJWNJ0G 3HL 40 ALITYND 3H1 01 3na

SI 11

SEAL

WELL COMPLETION
OO SURFACE HOUSING
@ STAND PIPE FT.

a4

8ity GRAVEL with sand

black, mosatly fine gravel, some silt, little

]

sond. Metallic fragments,

()

-l !

NMW-9A~4.0

Poorly graded GRAVEL with eand

dark yellowish brown, mostly rounded fine

grave), littte fine to medlum sand

15 = NMW=0A=14.0 . X o _' darker in color, increasing sand to coarse

- : L gravel

| nwaw-sa-19.0
20 .

J

o strong petroleum odor, oily brown coating
NMW=94=23,0

NMW~9A-24.0 1=t i Poorly graded SAND
NMW=0A=25.0 . olive gray, mostly medium sand, some fine

-Nw—sA-zs,o ", . sand. Slight pstroleum odor, slight sheen.

Trace gravel
~1NMW=9A-27.0

i i 8 wot ot 28 feet, siight sheen on wcter
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Project Name  AMSTED Project Number 916058.00 Boring/Well Name NMW-9
SAMPLES
p— mw o g0 e ova hmowosr] USCS SAMPLE DESCRPTION AND DRALNG REMARXS
fren o] (T
13 =
s | 10 35— NMW—9A=34.0 =[] o
50 z
- = o filter pack I3 natural coved matarial from
s |17 ’: 40— NMW-9A=39.0 2| s 39 fest to bottom
5 =
y - . faw silt
s |18 139 | 4s—{nuw-sa-a40 — 85
32 i ] |
] ] -
50— - -
] il I
55— -~ -
o] . ] N
4 J L
65~ - -

SHEET 2 OF 2
i M )
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B0RING LOCATION  AMSTED Boring/Well Name NMW—10 .
PRILLING CPRNT | \YNE ENVIRONMENTAL SERVICES | OWMTKEVIN CROSS | Project Name  AMSTED
DRLING MDD ey ) OW STEM AUGER OFW: ST IR 4 1 /4" 1.0] project Number  916058.00
ISCLATON CASIHG N.A. Frou © Y. EEATOv O DAT TOTAL DEPTH
BLUK CASHG v SOHFDULE 40 PVC FH 00" 160 Joaw s
PERFCRATED CASNG N FRON T . 03/11/1992 93/12/1992
2", 0.020"—SLOT SCH 40 PVC 160 420 VAo ()

.5
ST 40 TwE O PBLP0° COLORADO SILICA SAND ¥ 130" 4107 [Twwmer ”
AL /4" BENTONITE_PELLETS M 110" 130 [Swpore wemios WL COuPLETION

L SURFACE HOUSING
GROUT CEMENT/BENTONITE MIX RO 0,0 13,07 | 2.5 10, SPUT SPN. . STAND PIPE .
SAMPLES

- H‘m_m‘mlﬁl P 3Y Ty i ova b 9SS SAUPLE DESCRIPTION AND DRILING REMARKS

el e

1l aMm

8lity GRAVEL with sand
black, mosily angular gravel, little sand,

iittle silt, traco scrap metal, alag

s | o8 |} 5—{ NMW=104-4,0 2 1l -
: e
y SR T ooty e RV s T T
7 3 dark yellowish brown, mostly rounded fine
;g T " grovel, ftle medium sand, trace slag
s 1.5 24 10 | NMW¥~10A=9.0 10 -
28 ] r
K L
5 - . o] - . - trace coarss grovel
s | 15 |2 | 15]nw-10a-140 NEE . -
25 ] F
i A GP
- : ' - increasing sand
24 .
S 12 |38 20~ NWW=10A-19.0 ° 5
£ 1*] . r
28—4 g ~ J - mostly flat gravef, moist
s | 1o |3 NMW=104=22.0 SRBK . F
11 e =N ﬁ ' B
s los g | lww-toeze0 =+l ] . vt ot 255 feat
s | 1o [ NIW—10A-26.0 e 1 Poorly graded SAND
) 3% ', E dark yellowish brown (salt ond pepper
s 20 gg Nuw=104-27.0 NN 10 coloration), mostly medium sand, little fine
7 , =t .{ sand, trace fines
30 W S O
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Boring & Well Construction Log

Kennedy/Jenks Consultants

Project Name  AMSTED

Project Number 916058.00

Boring/Well Name NMW-10

TreE]

SAWPLES

RCOERY
(FEED)

%A 0!

[ L
(FEET)

8

OVA

SAMPLE DESCRIPTION AMO DRILLING REMARKS
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Boring & Well Construction Log

Kennedy/Jenks Consultants

BORING LUCATIN  ANSTED) Boring/Well Name NMw~—11
DRILLING CONPANY | \YNE ENVIRONMENTAL SERVICES | ®WIKEVIN CROSS | Project Name  AMSTED
DRULLNG MR oL LOW STEM AUGER UL o9 T 4 1/4" 1.0] Project Number  916058,00
SoLATION caswe N.A, FRou ™ M I EEvATON 20D GATA: TOIAL DEPTH 2
BLMK CASKG o SCHEDULE 40 PVC M 30" 170 [ s
PERFORATED CASING FROW 10 GA 03/13/1992 03/13/1992
2", 0.020" ~SLOT SCH 40 PVC 17.0 42.0 INITAL WATER ngn;(m
7 M0 TR O LG COLORADD_SILICA_ SAND U 440" 4207 e
A 1 /4 BENTONITE_PELLETS M 120" 140 [Semc wemoos L CouPLETO
@ SURFACE HOUSING
GROUT CEMENT/BENTONITE MIX R 000 120 | 25 0. sPuT SN, [em soere__ T
SAMPLES
TYPE| RECOVERY, %smyJ DEPTH  ALN m‘:"'m ova [unatoed UGS SAMPLE DESCRIPTION AND ORULING REMARKS
e puosany 5T
Poorly graded SAND
1 dark brown to black, contalns dabris
] including concrete, brick, and slag
5_
s | os A NMW—-11A-5.0
; 10—
s | 20 " ANMW—-11A=10.0 mostly medium to fine sand, light brown, few
J fines, maist
151 =, Foorly greded GRAVEL with i and sand
s | 20 - NMw=~11A-15.0 L
Pootly graded 8AND .~
B - light brown, mostly medium to fine sand, few
o L fines, moist
20— [
s | os|® < NMwW-11A=20.0 Wel-oraded GRAVEL with send
45 4 light brown, moetly gravel, some sand, moist
] z
1% HE — Fesly gD T T T T
S 1.5 %g JNWI—!M-ZS.O _z - 1.5 mostly medium to fine sand, few gravel, no
19 - sheen, wat
s | 20 |3 | Nw—11a-27.0
25 § .
30~
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Project Name  AMSTED Project Number 916058.00 Boring/Well Namo NMW-—1!

uscs
TYPE| NECOVERY| OVA we SANPLE DESCAIPTION ANO DAILLING REMARKS
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Boring & Well Construction Log

Kennedy/Jenks Consultants

FORING LOSATION  AMSTED Boring/Well Name NMw-12
PRILLING CHPAY | AYNE ENVIRONMENTAL SERVICES DRUSRKEVIN CROSS Project Name  AMSTED -
DROLING METHOD ' ORILL B1T(S) SZE: ou
HOLLOW STEM AUGER 5 0.0, |Project Number _916058.00
SR N.A, FRou b . FEmwnon oo oA TOPAL DEPTH
42.0
BMKCASNG o SCHEDULE 40 PVC M 30" 17.0™ [oat sam
PERFORATED CASING FROM T . 03/12/1992 03/12/1992
27, 0.020"-SLOT SCH_40 PVC 17.0 42,0 MINAL WATER ogns (@)
ST 40 TP OF PR 30" COLORADD_SILICA SAND P 440" 420" [ SJ';
N 4 /47 BENTOMITE PELLETS M 120" 140 [ wemioos WL couPLETon
O SURPACE HOUSING
GROUT CEMENT/BENTONITE MIX R4 0,0 120 2.5" 1.D. SPUT SPN. W STANO PIPE A
SAMPLES weLL uscs
e oI 0DTH SMALK ova [umooen T SAMPLE DESCRITION ANO DRILLING REMARKS
(eEn juoeaw) (EEN)
Poorly graded BAND with alit and gravel
7 ) fill material, erange to black, mostly fine
] SP/ i to medium sand, some anqular slag gravei,
] SM [ tow sit
v 5— L
§ o NMW=12A— L o e s — e —— —
s 0.6 NMW=—12A-5.0 1 Foorly graded SAND
) ) yellowish brown to dark yellowish brown,
] i mostly fine sond, some medium sand
71 1°7] SP -
s | 188 - NMW=12A-10.0 5 -
T . T Poorly graded GRAVEL with sand
157 I~ dork yellowish brown, mostly rounded fine
s | 16 |2 NMwW-~124-15.0 5 b
“ gravel, some medium sand
- . N GP | o
ry 20— : |~ fow silt
S 08 |45 JNMW~=12A-~20.0 2 .
30 J
J F Poory graded SAND - -
s | 17 §g +NuW-124=23.0 2 l. dark yellowish brown, mostly medium sand,
';3 25— . l. faw fine sand, trace silt, truce coarse
S 1.5 gg ANMW=12A-25.0 5 SP L gravel, moiat ot 24 feat
s | 10 gg I Nuw=124-27.0 3 }: wet ot 27 fest, Increasing fine sand
- L
30— L
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Kennedy/Jenks Consultants
Boring/Well Name NMW-12

AMSTED Project Number 916058.00

B

SAMPLE DESCRIPTION AND DRYLLING REMARKS
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Boring & Well Construction Log

Kennedy/Jenks Consultants

oEP
lmospny| FEEN

JORING LOCATIN - AMSTED § Boring/Well Name Nuw—11
PRILIG COPMY | AYNE ENVIRONMENTAL SERVICES | "ousiEviN CROSS | Projeot Name  AMSTED
SRRLLIG YETOY o1 LOW STEM AUGER oMM S g 1/4 1.0) projeot Number  916058.00 -
SOLATION cASNG N.A. FRou ° FT. R EvAToN 4 AT TOTAL DEPTH
LMWK CASM v SCHEDULE 40 PVC M 30" 170" [ow st TATE
PERFORATED CASHG By M. 10 3 _03/18/1992 03/18/1382
6", 0.020°-SLOT SCH 40 PVC 170 42.0  fwmacvarer ogom ()
SEE A TYPE O PR B OLORADO SILICA_SAND 430" 4207 [eeme
SEAL » FROM 10 T
3/4" BENTONITE CHIPS 11.0 13.0 SALPUNG NETHOOS = mrwm
GROUT CEMENT/BENTONITE MiX FRO4 0,0 11.0F% | 2.5 1D. SPUT SPN. . STAND PPE FT.
MW SARLE N e ova [umaoe 458 SAUPLE DESCRIPTION AND DRLLING RENARKS
(FEET)

S 1.0 NMW=13A-5.0

R R R B

S - - NMW=13A-10.0

15+ d
s | s |2 | Maw=13a-18.0 11
1 | [
-
20-]
s ||t Nvw—13a-20,0
3 ]
T 25+ =
s b - NMW-13A=25.0 1=
45 4 Avd
_ 1 e
- =h
s e NMW=13A-20.5
18

GP

8P

sP[

Poorly graded GRAVEL with nand

tank backfill material

Poorly graded 8AND with gravel

mostly sand, some gravel, dark brown to black

Increasing gravel, dark brown, slight sheen,

no odor

gravel size incresing, heavy patroleum

staining, block

mostly medium to fine sand, atcined
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Kennedy/Jenks Consultants

Prolect Name  AMSTED Project Numbor 916058.00 Boring/Well Name NMW-13
____SMIPLES
e Syl 32% e . oo Y363 SAMPLE DESCRIPTICN AND ORILLING REMARKS
[{ )| -
s 35—
5 9 | Nww-13a-35.0 sp
33 i
3 40— =
s 12 +NMW=13A-40.0 =
33 =

31 A ek U143 50 1 s ¥

SMET 2 OF 2

-

*JOI10N

*IN3WNJ0Q 3IHL 40 ALITVAD 3HL Ol 3nd
SI 1I “3DIL10N SIHL NVHL ¥v3T1J SS317 SI

IWY¥4 SIHL NI LIN3WNJ0Q 3HLI 31

!

[

/

|

171=]

C

0ot

i i




Boring & Well Construction Log

Kennedy/Jenks Consultants

BORING LOCATION AMSTED

Boring/Well Name NMW-14
B

DRILLING CORPANY | \YNE ENVIRONMENTAL SERVICES

ORURKEVIN CROSS

Project Name AMSTED

1

DRILLING METHD oyt L oW STEM AUGER

W.LET(S)SZI:4 1/4.' )

.

JIIL0N

Project Number 916058.00

“IJILON SIHL NVHL ¥¥3T1J SS3T SI

*INIRN30Q 3IHL 40 ALITVND 3HL 0L 3na

SI 11
-3WVYd SIHL NI 1IN3WNJ0Q 3HL 4JI

ISOLATION CASING FrOM 23 —
NA. ELEVATION AND DATWM TOTAL DEPTH
SLANG A0 2" SCHEDULE 40 PVC R 1207 [oaw s
PERFORATED CASING FROM . 04/15/1992 04/15/1992
2", 0.020"-SLOT SCH 40 PVC 42.0 WINAL WATER 0EPTH (FT)
S, AND TYPE OF ALTER PACK FROG T 28,0
10-20 COLORADQ SILICA SAND 42.0 L0GGED BY
SEAL ~ FROM (24 SR
1/4" BENTONITE PELLETS 14.0 SAMPUNG METHODS COMPLETION
[O SURFACE HOUSING
GROUT CEMENT /BENTONITE MIX FROM 120 2.5 1.D. SPUT SPN, - STAND PPE T,
SAMPLES e
vee| e[ esst| DTN eew ovA SAMPLE DESCRITION AND ORLLING REMARKS
{Feem paoeang) (5T
8iLT
T L black, mostly silt, few sand, metalllc.
1 porticies, fill material, moist
3 E -
s |10 |4 5 —|NMW=14A-4.0 <0.1 o
3 i L
- - wood fragments, woody odor
S 1.5 2 10 —| NMW=14A-9.0 1 mymm —_— —— —
1 yellowish brown, moslly fine sand, few
) medium 3and, trace ailt, moist
?4 ] . ™ -\—V—m.d GRAVEL - T
1. - NMW—14A—14, . K | .
s 5 g? 15N ! 0 - 5 dark yellowish brown, mostly rounded fine
1 K - gravel, some sand, few silt, moist, wood
] fragments, woody odor
s 1.5 H 20 —{ NMW~14A=-19.0 increasing sand, wood cbsaent ’
J [~ Poordy graded 8AND —
4 salt and pepper color, mostly medium sand,
s | 15 §3 25 — NMW~14A=24.0 soma fine sond, faw silt, moist
3 ]
o wet ot 28 feat
s 0.8 18 30— NMW—14A-29.0 dark yallowish brown, mostly fina aond, some
50
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Boring & Well Construction Log

Kennedy/Jenks Consultants

AMSTED

Project Number 916058.00

SARLE N0

SAMPLE OESCRIFTION AND DRILLING REJARKS

NMW-14A-34.0

NMW--14A-~39.0

1L

T

A

mostly medlum sand, some fine sand, troce
wilt

mostly medlum sand, few gravel, few coarse

sand, few silt
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NOTICE: IF THE DOCUMENT IN THIS FRAME
IS LESS CLEAR THAN THIS NOTICE, IT IS
DUE TO THE QUALITY OF THE DOCUMENT.
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NOTICE: IF THE DOCUMENT IN THIS FRAME
IS LESS CLEAR THAN THIS NOTICE, IT IS
DUE TO THE QUALITY OF THE DOCUMENT.

o

[y )

Volatiles

o
r

g

=l

et




— i ST AN WD GO SRR TS SR Y AL SN WS SO SN SRS SN RO SN SO SRS SUNNPUR IOND BT BRI I |

AMSTED
Analytical data for VOLATILES for file AMOILDV.DBF 06/15/92 23:00:00 5,016 bytes
@6/15/82 i o R R . o Page 1
Chloromethane Bromomethana Tiay! Chloride Chloroethane Methylene Chlocide Acetone Carben Disulfide 1,1-Bichloroethene
ST Suaber Lab Rumber fug/kg} {ug/kg} . lugikg] (ugikg) (ug/2g) - lagixg) _. lugikg) {ugfkg}
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06/15/92 Page 2
T TT T T LL,2-Dichlorgethene [T T T T U T TR v T oo 1,1,1-Trickloro- "7 Carbon ) Broagdichloco-
1,1-Dichlorcethane {total] Chlerofora 1,2-Dichlocoethane 2-Butanone ethane Tetrachlocide sethane
ST7 Namber Lab Nuaber {ugikg) {ug/kg) {ug/kg] {ug/kg) {ug/kg} _ {vgikgl {ug/kg} {ug/kgl
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. ©1,2-Dielore- T} “ets-1,3-Diehlors- [T 77T 77 7 [ 7 Dibromechlere- T | 1,1,2-Trichlace- trans-1,3-

trichioroethene Bethane ethane Benzene Dichloropropene Bromaforz

_ lugikg) (ng/kg) {ugixg) {ug/kg) lag/kg) {ug/kg}

U 000 B v 5. aune U 5e.4000 B v SN B U s5eaM R
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CaeRethip- T )T T T e '1,1,2,2-Tetra- - -
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AMSTED
Analytical data for TICS FOR VOLATILES for file AMOILDVT.DBF @6/15/92 23:00:00 3,664 bytes
06/15/92 . , Page 1

STF Number Lab Number Tentatively Identified Compounds Qualifier Concentration (ug/kg) Validation

1774PPQ00002000.000 9201-140-1 Cyclohexane, 1,3-dimethyl-, IN 1200.00

Cyclohexane, 1,2-dimethyl-, 850.020

Cyclohexane, 1,1,3-trimethyl 5000.00

Cyclohexane, 1,3,5-trimethyl’ 850.00 "

Cyclohexane, 1, 3-d1methy1— 1350.00
UNKNOWN 1800.00
UNKNOWN ~ 1400.00
Benzene, propyl- 2050.00

) UNKNOWN 1200.00

T T " Benzene, 1-éthyl-2-methyl-" T 1100.00

1774FPP000Q020002. 000 9201-140-1DP|{ Cyclohexane, methyl- 1750.00
Cyclohexane, 1,2-dimethyl-, 3100.00
Cyclohexane, 1,1,3-trimethyl 8500.00
Cyclohexane, 1,2,4-trimethyl 1750.90
Cyclopentane, {(2-methylbutyl 1700.00
CycIohexane, 1,1-dimethyl= "~ 2950:00°
UNKNOWN 4100.00
Pentalene, octahydrc-2-methy 3600.00 .
“Benzene, propyl- ° 4500.00
Benzene, l-ethyl-2-methyl- 2550.00
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CTe bis(2-Chlage-~ T T T 77 "7 ] 7 1,3-Dichlare- 1,4-Dicklore- 1,2-Dichlace- 2,2-o1ybis

Phenol ethyl) ether 2-Chiorophenol benzene benzene 2-Kethylphenol [1-Chloropropane)
ST? Number Lab Number {egskg) [nqlkgl . . {ug/kg} = {ug/kgl {ug/kg} {ug/kg} (ug/kg}
1774 PEAHIHENE. 000 9201-140-) )] . U s U su.an U s H U seenaeis U SHean
174 FEHUHINEL N0 3201-140-1E U stes. llll U seau g sk [ |
1774 PPHHN e 9201-148-1A U 2e00.080 B U ZH0.un R ¥ R U wmam e U 20008 2 U 2K B
1774 SEMOIRNNORR. 000 3201-148-1RR U 2om0.40t0 o 2m0m0 U usts.088 i U 2000 2000000108

e BKIR ﬁ
DATE RECEMID wmmemmmunpuns
VALIDATED IY___.IIII__“
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STF Number Lab Number Tentatively Identified Compounds Qualifier Concentration
1790SB310000024.0601 92@3-112-1 1H-Indene, 2,3-dihydro-4-met JN 5000.20
1B-Indene, 2,3-dihydro-i-met JN 7800.00
1H-Indene, 2,3-dihydro-1,6-d JIN N 13800.00
Dodecane, s-methyl- IN 10020.00
Unknown Hydrocarbon IN 5200.00
Unknown Hydrocarbon JN 9000.00
Octane, 2,3,7-trimethyl- JN 15600.00
Unknown Aromatic IN 4600.00
Benzene, l-(l-methylethenyl) IN N _. 3B808.00
Unknown Hydrocarbon JIN 8002.00
Dodecane, 2,7,10-trimethyl- JN B8600.00
Naphthalene,_ l-ethyl- = IN _ 11800.00
Naphthalene, 1,7-dimethyl- JN 20000.00
Naphthalene, 1,2-dimethyl- JN 36000.00
e e e Naphthalgggk_l_4-d1pethy1- e ™ ... 10800.00
- TNaphthalene, 1,4,6-trimethyl IN 7940000
Naphthalene, 1,6,7-trimethyl JN 9000.00
. Tetradecane, 2,6,10~-trimethy .| ON R _. 9400.00
Naphthalene, "2,3,6-trimethyl JN 16600.00
Dodecane, 2- methyl 8-propyl- JN 8800.00
1791SB31¢000027.000 9203-205-1_ | Unknown Hydrocarbon e JNB e oo . .138B0.00
TCoTTer TrTm T TTT 7 TTTT U7l Unknown Hydrocarbon o “1TanB - “T320.0€
2-Cyclohexen-l-~one JIN 158.00
e | DENZALDEBYDE . . ..l onB e . ._.A20.00
- - " Decane JN - 100.00
Cyclohexane, 1l,2-dichloro-, IN 80.00
- . Unknown Eydrocarbon o8 120.00
T T TTTTTTTT17945B310000029.500 T 92@3-205-27 |72, 3-DIHYDRO-I-METHYLINDENE - ) S 108000
1B-Indene, 2,3-dihydro-1,6-d JIN 880.00
_ | UnDECaNB, 2, 5-DIMETHYL- o) o . 1560.00
Cycliohexane, 2-butyl-1,1,3-t JN 880.00
Unknown Hydrocarbon JN 1480.00
R i __.l._1B-Indene, 2,3-dihydro-1 e~ 1280.00
- T - - “Octane, 2,3, 7-trimethyl= IN 3200.00
Naphthalene, l-methyl- JIN 1560.00
N R n JE. . Cyclohexane, hexyl- N N JN . . . .__1960.00
Naphthalene, 1,7-dimethyl-" JIN 3800.00
Naphthalene, 1,8-dimethyl- JN 3800.00
R _ - ___ | _SUBSTITUTED NAPHTHALENE I - _2600.00
- T - - N “Dodecane, 2-methyl-8-propyl- N D T T1960.00
NAPHTHALENE, 1,6,7-TRIMETHYL IN 2200.00
Tetradecane, 2,6,10-trimethy JN 2600.00
NAPHTHALENE, 2,3, 6-TRIMETHYL JN 4200.00
Naphthalene, 1,2{(or 2,3)-die JN 2200.00
Tridecane, 5- propyl- JIN 3600.00
" . o : TTTTTT T | HEXADECANE, 2, 6, 10-TRIMETHYL TV aN T T TTTTTTTTT  '8Bge .00
UNRNOWN ALKANE IN 2400.00

" 9,190

JJ

bytes
Page 1

{ug/kg) Validation

*INIWNDJ0Q 3JHL 40 ALITVND 3HL 0L 3nQ
SI LI ‘3IDILON SIHL NVHL ¥v31d SS37 SI

" E g Bl U H Py | 00  3wvud SIHL NI IN3WND0Q 3HL 41 :3DILON

= . ’




l i [ i ! by AR T U R C PR AU (T VUSRS S R R i
AMSTED
Analytical data for TICS FOR SEMIVOLATILES for file AMSBST.DBF 06/12/92 23:00:00 9,190 bytes
06/15/92 . ) B e . . . _ B Page 2
STF Number Lab Number Tentatively Identifiled Compounds Qualifier Concentration (ug/kg) Validation
17955SB00QA00039.000 9204-167-1 Unknown Hydrocarbon ~ o JN 200.00
Unknown JNB 112.00
_ Unknown e e _ .} oN ~ _ 132.00 I
- B i Unknown T IN 94.00
Unknown JIN 112.00
Unknown ~ IN 94.00
Unknown IN 74.00
Unknown JN 74.00
., ce e Unkmown IN 94.00
+
- 1
Analytical data for TICS FOR SEMIVOLATILES for file AMSBST.DBF 96/12/92 23:00:00 9,190 bytes
06/15/92

Page 2

: yo— *INIWNJ0Q 3HL 40 ALITVAD 3HL 01 3nQ
, SI 1I °“3IJILON SIHL NVHL d¥31D SS31 SI
AL JWvdd SIHL NI IN3WNJ0Q 3HL 41  :3IJ3ILON




I
r
Q
)

NOTICE: IF THE DOCUMENT IN THIS FRAME Wl J
IS LESS CLEAR THAN THIS NOTICE, IT IS h J n
DUE TG THE QUALITY OF THE DOCUMENT.

-y
.
l

Metals




AMSTED
Analytical data for METALS for file AMEBM.DBF 06/12/92 23:00:00 9,626 bytes

Aluninus Antimony Argenic Bariun Beryilim Cadaiun

(mg/kg) _Ingikg) C o _Imig) (mg/kg) m/kg}
J.3008 250004 | B 41.9008 ] .un U 08600

1.9000 3R 20| 8 .40 B . U Lun R
By | BW LEMB]_ stam 'R L |0 S T A 1

ST? Musber Lah Rusber
1790 231NN ]
17181 S3aNNNz

;:uu

{
‘
"t
(
{
4

t Analytical data for METALS for file AMSBM.DBF 06/12/52 23:00:00 9,626 bytes
06/11/92 Page 1

: ' - o *INIRNJ0G 3HL 40 ALITVAD 3HL 0L 3ng
L SI LI “3DIION SIHL NVHL ¥v31D SS31 SI
I 12 IWV¥d SIHL NI INIWND0Q 3HL 31  :3DILON




IV T Y PRI s Tt ¢4 L b R

| A TR A S S R

AMSTED
Analytical data for METALS for file AMSBM.DBF 96/12/92 22:00:00

@6/11/92 ) .

Cobalt
_ (ngikg)

Chronfua +§ Total Cheonjun
[nglkg) (ag/1g} R .
.3m B
2.5m B
nem_ |3

STF Nuner
1798 58310
1791 5B31¢

Lab Rusber
522813
522814

B.4008

B.7088

i

2L

[T T N

Copper
__. (mgixg]

e T

12.80

i

Voo

9,626 bytes

Iron Lead
(aqlg} {»g/kg)

1HSI0.0008 12008 3t

IRUTEN

X

Hagnesion
lagikg)
50200400
s630.0488
5320. 0008

Analytical data for METALS for file AMSBM.DBF 06/12/92 23:00:00

Q6/11/82

9,626 bytes

45 443

*INIWAJ0G 3JHL 40 ALITVAD 3HL 0L 3nQ
SI LI “3JILON SIHL NVHL ¥V3ITJ SS317 SI
JWvY4 SIHL NI INIWNJ0Q 3HL JI  -3IILON




06711792

517 Ruaber Lab Nusber
1795 SBIEOODRE24.00 522813
1791 SBIIOONER2). 000 522814

0

Analytical data for METALS for file AMSBEM.DBF 86/12/92 23:00:00

Kercury
{mg/kg]

Selentun
{eg/ig}
Lann
wunn

L

9,626 bytes

Sodius

ingiRg}
207.0000
252.0809

B

Page 3

Vagedium

[ngrkg}
k1N L)

Analytical data for METALS for f£ile AMSBM.DBF 06/12/92 23.:00:00 9,626 bytes

06/11/92

1 00I5uY

: — ' *1N3IWNJ0Q 3HL 40 ALITvnd 3HL 0L 3na
SI LI °“3JI1ON SIHL NVHL ¥Vv3172 SS37 SI
a 3WYdd SIHL NI IN3IWNJ0Q 3HL JI  :3JILON

1L




AMSTED
Analytical data for METALS for file AMSBM.DBPF ©6/12/92 23:00:00 9,626 bytes
96/11792 ) B . B = e . ) . Page 4
h B COTTTTTTTTT T Bardaesy —omrem T ) T
Iinc Boron 5N 23483
SIF Bumber Lab Humber (ng/kg} _ . Isgfkg) 1 .. .(witg) - . e
1790 S2310H00824. 508 522613 .o LR [ B
1791 SB310900027.000 522814 31.6008 .00 [K111]
19 SBMM0Se SBs | o | emm | e |

+
t
{
t
t
.
\
: . i
k]
3

’ Analytical data for METALS for file AMSBM.DBF 06/12/92 23:00:00 9,626 bytes
06/11/92 Page 4

a g P : [ g [] *1INIWNJ0Q 3IHL 40 ALITVAD 3H1 01 3nd
cl o e, S1 11 “3DTLON STHL NVHL ¥va1d $S31 SI
L e [ -l (200 3wves SIHL NI INTWNO0Q 3HL 41 :3OLLON




NOTICE: 1IF THE DOCUMENT IN THIS FRAME
IS LESS CLEAR THAN THIS NOTICE, IT IS
DUE TO THE QUALITY OF THE DOCUMENT.

(7]
c
(o]
2
|
(1]
QO
o
T
e
>N
-
£
=3
2
O
'
=]
Q
o
(1]
L
O
et




TABLE E-1
TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY
Total Petroleum
Laboratory Number 1D Number Hydrocarbons {mg/kg)
9203-112-1 1790SB310000024.001 5,300
9203-205-1 1791SB310000027.001 | U 20
9203-205-2 17945B310000029.501 1,800

916058.00
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b1s{2-Chlore- 1,3-Dichloco- 1,4-Dichiere- 1,2-Dichlate- 2,2°-01y015
- Fhenol ethyl) ether 2-Chlerophenol benzene benzene beazene 2-Nethylphenol {1-Chloreprozane}
STP Hosder Lad Kuaper [LED] {ug/Ll {ug/L} [ug/L} {ug/i)
1773 GUREIEONN2]. R  9205-349-5 )] U U 118008 U 11,010 U ¥ b U 1108 U 1.3
1115 G §#23. 3295-049-1 ] U U n U 16000 ) ] U ]
1789 60 42, $205-#49-2 1] U v i1 u 1 ] U U ] v
1798 GUILNREORA42. 9205-049-11 ¢ )] N ] i U H ] v '} U ]
1791 GU3LOBORU4L. 9205-049-18 i) 1 .00 U " U ] )] U 10.0008 b )]
1792 GUIRNRORI4Z. 9245-049-8 U ] 10.am U " U ] U ] JER111) U U
1793 GUaNatRERA2, 9205-849-6 [} ] 1 '] 1t ] 1] ] ] 184008 U U
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2008 GUZR26NE 9295-§49-3 b U 1 ] JUNI]) U 1] U U JLRII U U
3130 WRIHMEZ000. 000 9205-043-9 [} v 180808 ] 1060 U 10040 ) N ] ] 164040 ] [
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4-Nethylphenal dipropylenine Bexachloroethane Eitrobenzene Izophacane 2-Ritrophenol 2,4-Dinethylphenal ethoxy) metane
STF Humber Lab Rusber fuglt) (ug/L) (ug/L) (eg/L} {ug/L}
1773 GUES . 3245-949-5 1.8 11.9088 11000 U 1L
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9205-943-1
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STF Number Lab Number Tentatively Identified Compounds Qualifier Concentration (ug/L) Validation
1773GUQ0Q000027.000 9205-049-5 Unknown Hydrocarbon JNB 8.00 R
. Unknown Hydrocarbon JNB 11.00 R
Unknown Hydrocarbon JNB 11.00 R
Unknown Hydrocarbon JNB 4.00 R
v Cyclohexane, l-ethyl-2,3-dim JIN 3.00 -
Unknown Hydrocarbon IN 4.00
Unknown Hydrocarbon JIN 4.00
B Phenol, 2,6-bis{l,l-dimethyl JNB 3.00 R
1775GUe00000025.000 9205-049-1 Unknown Hydrocarbon JNB 8.00 R
Unknown Hydrocarbon JNB 22.00 R
Unknown Hydrocarbon JNB 16.00 R
Unknown Hydrocarbon JNB 4.00 R
Phenol, 2,6-bis(1l,1l-dimethyl JNB 2.00 R
- 178SGU201200042.000 9205-049-2 Unknown Hydrocarbon JNB 8.00 R
Unknown Hydrocarbon . JNB 15.00 R
e Unknown Hydrocarbkon JNB 17.00 R
Unknown Hydrocarbon JNB 4.00 R
Phenol, 2,6-bis{l,l-dimethyl JNB 2.20 R
1750GU310000042.000 9205-049-~-11 Unknown Hydrocarbon JINB 5.00 R
Unknown Hydrocarbon JNB 4.00 R
Unknown Hydrocarbon N JNB 6.00 R
. Unknown Hydrocarbon JN 2.00
3 Unknown Hydrocarbon IN 3.00
e . Unknown Hydrocarbon _ R IN 2.00
N - Phenol, 2,6-bis(l,l-dimethyl JNB 4.00 R
1791GU310000041.000 9205-045-10 Unknown Hydrocarbon JNB 5.00 R
. Unknown Hydrocarbon : JNB = 22.00 R
Unknown Hydrocarbon JNB 16.00 R
Unknown Hydrocarbon JNB 4.00 R
PHENOL, 2,6-BIS{1l,1-DIMETHYL JNB 2.00 R
1792GU000000042.0020 9205-049-8 Unknown Hydrocarbon JNB 1¢.00 R
Unknown Hydrocarbon JNB 16.00 R
Unknown Hydrocarbon JNB . 14.00 R
Unknown Hydrocarbon JNB 4.00 R
. Phenol, 2,6-bis(l,l-dimethyl JNB 2.00 R
- - 1793GU000002042.000 9205-045-6 Unknown Hydrocarbon JNB 12.00 R
3 2-Cyclohexen-1l-one JIN 3.0 ;
. Unknown Hydrocarbon JNB 18.00 R v
B Unknown Hydrocarbon JNB _ 16.00 R
Unknown Hydrocarbon JNB 4.00 R
1795GU310000042.0200 89205-045-7 Unknown Hydrocarbon JNB 7.00 R
Unknown Hydrocarbon JINB 13.00 R
Unknown Hydrocarbon JNB 15.00 R
Unknown Hydrocarbon JNB 4.00 R
Ethane, 1,1°’-oxybis[2-methox JIN 5.00
Unknown Hydrocarbon JIN 2.00
2000GU2020020042.000 9205-049-3 Unknown Hydrocarbon JNB S.00 R
Unknown Hydrocarbon JINB 19.00 R
Unknown Hydrocarbon JNB 14.00 K pata vAUDATID! ]
Unknown Hydreocarbon JNB 4.00 ATz 2oED 1
Fhenol, 2,6-bis{l,1l-dimethyl JNB 2.00 "R ’ !
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STF Number Lab Number Tentatively Identified Compounds Qualifier Concentration {(ug/L) Validation
3730WW0E00002000.000 9285-049-9 Unknown Hydrocarbon JNB 6.00 R
Unknown Hydrocarbon JNB 24.00 R
Unknown Hydrocarbon JNB 3 20.00 R
Unknown Hydrocarbon IN 2.00
Unknown Hydrocarbon JNB 4.00 R
Phenol, 2,6-bis(l,l-dimethyl JNB 2.00 R
Unknown Hydrocarbon JIN 2.00
— (\
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07/06/92 Page 2
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- . ) Y= Dichloro- Seroxybis ™
BT SO - benzene 2-Methylphenol (1-Thloropropane}
SIF Number Lab Nusber lug/) Tug/L) tug/y
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; Y T TR g . =~ A BIS(e-Chlore 7 -
g ey - : e dvathy) Hpropylasine . i " 2-Mitroghenol - .| - 2,A-Dimethylphencl ethozy) methane
L STF Munber Lab Number {ug/L) {ug/L} {ug/L) tug/l) tug/L} )
. 17% 000 %=1 {0 16.0000 T 10,0000 60000 | U 10.0000 [ 0 10,0000 .
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TABLE F-1

TOTAL PETROLEUM HYDROCARBONS
DATA SUMMARY

Laboratory Number

ID Number

Total Petroleum
Hydrocarbons {mg/L)

9205-048-5

1773GU000000027.000

1.0

9205-049-1

1775GU000000025.000

1.0

9205-049-2

1789GU201000042.000

1.0

9205-048-11

1790GU310000042.000

1.0

9205-049-10

1791GU310000041.C00

1.0

9205-049-8

1792GU000000042.000

1.0

9205-049-6

1793GU000000042.000

1.0

9205-048-7

1795GU310000042.000

1.0

9205-049-3

2000GU202000042.000

1.0

9205-049-9

3730WwW000002000.000

clc]lcjcjc|jc jc |jc |c |c

1.0

916058.00
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Total Petroleum Hydrocarbons

(Well NMW-13 Sampled 18 September 1992)
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TABLE F-2

TOTAL PETROLEUM HYDROCARBONS

DATA SUMMARY

Laboratory Number

ID Number

Hydrocarbons (mg/L)

Total Petroleum

9209-194-1

1794GU000000000.000

U

1.0

9209-194-2

1794WWQ00000000.000

U

1.0

DRAFT
7 December 1892

926061.00
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Amsted Subsurface Investigation

CONTRACT LABORATORIES:

Volatile, Semivolatile Organics, Pesticides/PCBs,
Polynuclear Aromatic Hydrocarbons:
Analytical Technologies, Inc. (ATI-Renton)
560 Naches Avenue S. W. Suite 101
Renton, WA 98055
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Silver Valley Laboratories, Inc. (SVL)
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One Government Gulch
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DATA VALIDATION
Performed by:

A. K. Bailey
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INTRODUCTION

The submitted data packages have been reviewed by EcoChem, Inc. Data validation
packets for the organics and inorganics analyses, which detail items reviewed, are on file at
EcoChem. The quality assurance evaluations performed and the resulting data qualification
recommendations are summarized in the following sections:

Volatile Organic Analyses
Semivolatile Organic Analyses
Pesticide/PCB Analyses

PAH Analyses

Total Metals Analyses

Recommended data qualifiers are based on the EPA Data Validation Functional
Guidelines (U.S. EPA, 1988b, ¢, d). These guidelines require that the data reviewer use
professional judgment to designate data qualifiers, but do not replace those assigned by the
laboratory. Data may be qualified even though the laboratory fulfilled all the requirements
stated in the EPA Contract Laboratory Program (CLP) Statement of Work (SOW) for a
particular analysis (U.S. EPA, 1988a, 1990a, b). Unless specifically stated in the text, data
qualifications are not due to laboratory error or deviations from the analysis protocols
defined in the EPA SOW, but are based on EPA data validation guidelines.

EcoChem, Inc.’s goal in assigning data validation qualifiers is to assist in proper data
interpretation. If values are assigned a J, or UJ, data can be used for site evaluation
purposes, but reasons for data qualification should be taken into consideration when
interpreting sample concentrations. If values are assigned an R, the data are to be rejected
and should not be used for any site evaluation purposes. If values have no data qualifier
assigned, then the data meet all data quality goals as outlined in the EPA Functional
Guidelines and as required by the South Tacoma Field Superfund Site Quality Assurance

Project Plan, March, 1991.

Holding times, sample integrity and required analyses were determined by review of
the chain-of-custody sheets, Chain-of-custody records were received for all samples. A
summary of the samples reviewed is provided in Table 1.
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Table 1. Summary of Analysis Reviewed.

Pest/ PCBs
Sample Number VOA Metals

2127 2/27 2127
1774PP000000000.000 01140" 01110  01140"
5111 511
179088310000024.001 03112V J0O8303
5M1 511
179188310000027.000 03205 JOB303

511 5/11
179458310000029.500 03205 JOB303
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DATA VALIDATION REPORT
VOLATILE ORGANIC ANALYSES
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Sample Holding Times: ACCEPTABLE/AIl criteria met.

SI 1I

GC/MS Instrument Performance Check: ACCEPTABLE/AIl criteria met.

.
3

Initial and Continuing Calibration: ACCEPTABLE/With the following exceptions.

f
5

Qualified Data:

()

]
!

Compound Qualifier Sample Number Reason

Methylene Chloride Ja(+) 9203-205-1, 9203-205-2 Continuing calibration
%D > 25%.
(%D = 47.6%)

Methylene Chioride Ja(+) 9203-112-1 Continuing calibration
%D > 25%.
(%D = 35.0%)

Acetone Ja(+) 9203-205-1, 9203-205-2, Initial calibration %RSD
9203-112-1 > 30%.
(%RSD = 44.2%)

2-Butanone R() 9201-140-1, Continuing calibration
9201-140-1DUP RRF50 < 0.05.
(RRF50 = 0.041)

Discussion

The relative response factor (RRF) and the percent relative standard deviation
(%RSD) for the initial calibration, and the RRF and percent difference (%D) for the
calibration were evaluated. The five point calibration curve was established using different
concentrations of standards for SDG 01140 than stated in the 1990 SOW. The laboratory
analyzed the standards at the concentrations specified by the 1988 SOW. This was judged
not to affect the results, and no qualifiers are recommended.

Criteria for %D, RRF50 and %RSD between calibrations were not met for
compounds listed above. Functional Guidelines specifies positive results are assigned a J4
qualifier if initial calibration RSD is greater than 30%, and if %D for continuing calibration
is greater than 25%. For significant %RSD of %D variations (>50%), detection limits are

2304 VOATuna 12, 1992/Final




also qualified (UI). If the RRF is less than 0.05, then positive results are qualified as
estimated (J4) and nondetects unusable (R). Qualifiers are summarized in the above table.

IV.  Blank Analyses: ACCEPTABLE/With the following exceptioﬁs.

Qualified Data:
Compound Qualifier Sample Number Reasoun
Methylene Chioride UJ at 9203-205-1, 9203-205-2, Sample value < 10 x method
Reported 9203-112-1, 9201-140-1DUP | blank concentration.
Value
Acetone UJ at 9203-205-1, 9203-205-2, Sample value < 10 x method
Reported 9203-112-1, 9201-140-1, blank concentration.
Value 9201-140-1DUP
Discussion

Methylene chloride and acetone were detected in the laboratory method blanks.
Because these are common laboratory contaminants, an action level is determined for data
qualification at 10 times the highest associated blank value. Samples with concentrations less
than the action level are qualified (UJ), and are listed in the above table.

The laboratory did not follow the CLP SOW for blank analyses, as method blank
weights did not always match the associated sample weight. Therefore, to compare method
blank results to sample results, results from the raw data instrument readouts were used,
rather than Form I results.

V.  Surrogate Recovery: ACCEPTABLE/With the following exceptions.

Qualified Data:
Compound Qualifier Sample Number Reason
All volatile organic compounds R 9201-140-1 Low surrogate recovery,
Use duplicate results,
Discussion

Surrogate percent recovery (%R) for toluene-d8 was low (76%) for Sample 9201-140-
1 indicating possible low biased results. A duplicate sample was analyzed with results within

2OAVOAune 12, 1992Final 2
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control limits. It is recommended that the sample results for 9201-140-1 be rejected and the
9201-140-1DUP results be used instead.
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VI.  Matrix Spike/Matrix Spike Duplicate Sample Analyses: ACCEPTABLE/AIl criteria
met,

ST LI

VII. Field Duplicates: Not Submitted.

Discussion

Hd3

A field duplicate was not submitted, but the laboratory performed the product sample
analysis in duplicate. Surrogate recovery was low for one analyses (9201-140-1), and relative
percent differences (RPD) between the duplicates were high (12.5%-86.7%). Therefore, the
results reported for Sample 9201-140-1DUP are recommended to be used rather than the
inital results which may be biased low.

ac
|

VIII. Internal Standards Performance: ACCEPTABLE/AIl criteria met.

Compound Identification: ACCEPTABLE/AII criteria met.

Compound Quantitation and Reported Contract Required Quantitation Limits
(CRQL): ACCEPTABLE/AIl criteria met,

ud

XI. Tentatively Identified Compounds (TIC): ACCEPTABLE/With the following
exceptions.

Zl

[

Discussion

All TIC are flagged tentatively identified at estimated concentrations (JN).

ool

XII. System Performance: ACCEPTABLE/AIl criteria met.

gy
gk

XIII. Overall Assessment of the Data

The data, as qualified, are acceptable for use.

2306.YOA/June 12, 1992/Flnal




DATA VALIDATION REPORT
SEMIVOLATILE ORGANICS ANALYSES

L Sample Holding Times: ACCEPTABLE\With the following exceptions.

Qualified Data: None

Discussion

The holding time criterion of fourteen days from date of sampling was used for soils
and the product sample. The matrix spike duplicate associated with the soil samples was
extracted 17 days after sampling. All other MS/MSD QC parameters (surrogates, percent
recovery, and RPD values) were acceptable, so no action was taken. All analyses met the
40 days from date of extraction holding time criterion.

II.  GC/MS Instrument Performance Checks: ACCEPTABLE\AII criteria met.

III.  Initial and Continuing Calibration: ACCEPTABLE\With the following exceptions.

*IN3WNJ0Q 3HL 40 ALITVAD 3HL 01 3nd

Qualified Data:
Sample %D or RRF QC
Compound Qualifier Number Criteria
Hexachlorocyclo Uy 9203-205-1 +74.1 Criteria limit <
pentadiene 25%D
2,4-Dinitrophenol uJ 9203-205-1 +66.2 Criteria limit <
25%D
4-Chloroaniline uJ 9203-205-2 +66.4 Criteria limit <
25%D
Hexachlorocyclo uJ 9203-205-2 +67.0 Criteria limit <
pentadiene : 25%D
4-Nltroaniline uJ 9203-205-2 +65.4 Criteria limit <
25%D
4,6-Dinitro- id) 9203.205-2 +64.9 Criteria limit <
2-Methylphenol 25%D
2-Nitroanitine R 9203-205-2 0.044 Criteria limit >
0.050 RRF.
2304.5V/Tune 12, 1992Rinal 4

*3JILON

“3DILON SIHL NVHL ¥¥31J SS37 SI

IWVHd SIHL NI IN3IWNJ0Q 3HL 41

Ha,g SI 11

45

!

ooisuy




2,4-Dinitro- R 9203.205-2 0.040 Criteria limit >
phenol 0.050 RRF.
Discussion

Each of the three initial calibrations had several compounds that exceeded the 30%
limit for percent Relative Standard Deviation (%RSD). These compounds were not
detected in any of the samples. The slightly high %RSD were judged not to affect the
quantitation limits and no data qualifiers are recommended.

Each of the continuing calibrations had several compounds that exceeded the 25%
limit for percent difference. While none of these compounds were detected in the samples,
the high percent differences for some of the compounds demonstrated a possible loss of
sensitivity for that compound, affecting the quantitation limit. These compound quantitation
limits are estimated (UJ) in the associated samples, and are listed in the above table.

Two compounds in the 4/16/92 continuing calibration (3-nitroaniline and 2,4-
dinitrophenol) had relative response factors (RRF) that were below the 0.05 lower
acceptance threshold. There were no positive results for these compounds. The non-detects
are rejected (R) due to loss of sensitivity, and are listed in the above table.

The Form 7 (continuing calibration report) submitted with the product sample data
package had many errors in the "Minimum RRF" column. The RRF printed on the form did
not match the RRF specified in the 3/90 SOW. Data were validated on the basis of the
correct RRF from the 3/90 SOW, and all RRF results were acceptable.

The RRF for 2,4,6-tribromophenol in the soil samples was not updated. The incorrect
RRF was used to calculate the detected concentration of 2,4,6-tribromophenol, which in turn
invalidated all percent recoveries reported for this surrogate. As the qualifiers applied to the
samples would not change on the basis of this one surrogate, no action was taken. See
Section V.

IV.  Blank Analyses: ACCEPTABLE\With the following exceptions.

Qualified Data:

Compound Quallfier Sample Number Reason
Di-n-butylphthalate UJ at Reported Value | 9203-205-1 Sample within 10x
Bis(2-ethylhexyl) method blank

phthalate concentration.
LI065VTure 12, 19Final 5
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Bis(2-ethylhexyl)
phthalate

UJ at Reported Value

9203-205-2

Sample within 10x
method blank

concentration,

jscussi

The method blank associated with the product sample was free of target compounds
above the detection limit. Each of the soil method blanks contained di-n-butylphthalate and
bis (2-ethylhexyl) phthalate. SBLKA327 also contained butylbenzylphthalate. Only the matrix
spike was associated with SBLKA327, and matrix spike samples are not qualified due to
blank contamination. The ’ten times’ rule from Functional Guidelines was used to qualify

the phthalate contamination in SBLK0324. The data qualifiers are summarized in the above
table.

V. Surrogate Recovery: ACCEPTABLE\With the following exceptions.

Qualified Data:

Compound Qualifier Sample Number . Reason

All positive results J4 9201-140-1 4 surrogate recoveries

above limits,

All positive results J4 9201-140-1RE 4 surrogate recoveries

above limits.

All resuits R 9201-140-1A Use results from

reanalysis 9201-140-
1ARE.

Discussion

For the soil samples, one analysis 9203-205-2 had a recovery for 2-fluorobiphenyl that
was above the acceptance limits. All other soil surrogate recoveries were acceptable, so no
soil samples were qualified due to surrogates.

For the product sample, the analysis and reanalysis at the highest concentration (5
fold dilution) each had four surrogates (2-flucrobiphenyl, terphenyl-d14, phenol-dS and 2,4,6-
tribromophenol) with percent recoveries above the acceptance limits. All positive results in
those analyses are estimated (J). Functional Guidelines does not recommend qualifiers for
non-detects when surrogate recoveries are high.

A 20-fold dilution and reanalysis was performed on the product sample. The dilution
had three surrogates (nitrobenzene-d5, 2-fluorcbiphenyl and phenol-d5) above the

206.5V/Tune 12, 1992 Final 6
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acceptance limits. The reanalysis of the dilution had only phencl-d5 above the acceptance
limits. The precision between the two analyses was acceptable, with the highest relative
percent difference (RPD) value at 24%. For these reasons, all results from the initial 20-fold
dilution are rejected (R), and the results from the reanalysis should be used.

The two additional surrogates required by the 3/90 SOW (2-chlorophenol-d4 and 1,2-
dichlorobenzene-d4) were not added to the product analyses. This is a contractual violation
rather than a technical one, and no data were qualified due to this problem.

Due to the software used by the laboratory most surrogate recovery results did not
agree with hand calculations. This was determined to be caused by rounding performed by
the software. Some of these differences resulted in surrogate recoveries being reported as
acceptable when calculated results without rounding were above the control criteria. All of
the 2,4,6-tribromophenol results were incorrectly calculated, as the incorrect RRF factor was
used (see also Section III). Data are validated on the basis of the correct results calculated
from the raw data. The laboratory was requested to submit corrected data forms.

VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses:
ACCEPTABLE\With the following exceptions.

Qualified Data: None.
Discussion

For the product sample, a MS/MSD set was analyzed at the high concentration (5-
fold dilution) and the 20-fold dilution level. A blank spike MS/MSD was also analyzed. At
the 5-fold dilution level, all percent recoveries except 2,4-dinitrotoluene in the MSD sample
were above the specified control limits. In the 20-fold dilution MS/MSD, all percent
recoveries were above the limits. In the blank spike MS/MSD, 11 of 22 compounds had
percent recoveries above the acceptance limits. All of the RPD values were acceptable
except for the RPD for phenol in the 20-fold dilution MS/MSD.

One explanation for the high recoveries is matrix effects. Other QC criteria such as
surrogate and internal standard recoveries demonstrate that there is a matrix effect,
especially in the 5-fold dilution. Another possible explanation is that the (on-column) level
of analytes detected is 20 ug/Kg, which is the same level as the lowest calibration standard.
The five point curve tends to give slightly higher variations in concentration results at the
lowest (20 ug/Kg) and highest (160 ug/Kg) points in the curve. The 20 ug/Kg standard in the
initial calibration also gave somewhat higher results than did the other concentrations.

In the soil samples MS/MSD set, all percent recoveries were acceptable. One RPD
value (n-nitroso-di-n-propylamine at 47) was above the acceptance limit. No data are
qualified on the basis of MS/MSD results alone.
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VII. Field Duplicates: Not Submitted.

Discussion

A field duplicate was not submitted, but the laboratory performed the product sample
analysis in duplicate. The results of the duplicates were compared. The highest RPD value

was 24.6, which indicates an acceptable level of precision,

VIIL. Internal Standards Performance: ACCEPTABLE\With the following exceptions.

Qualified Data:

Compound

Qualiffer

Sample Number

Reason

4,6-Dinitro-2-methyl- phenol
N-nitrosodiphenylamine
4-Bromophenylphenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Carbazole

Anthracene
Di-n-butyiphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
bis-2-(ethylhexyl)phthalate
Chrysene
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene *
Benzo(g,h,i)perylene

uIE)
J4(+)

9201-140-1

Area count of IS < 50% of
continuing calibration IS,
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Compound

Qualifier

Sample Number

Reason

Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2.Chloronaphthalene

2- Nitroaniline
Dimethylphthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Diethylphthalate
4-Chlorophenyiphenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-nitrosodiphenylamine
4-Bromophenylphenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Carbazole

Anthracene
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
bis-2-(ethylhexyl)phthalate
Chrysene
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Ja(+)/
LALG]

9201-140-1RE

Area count of IS < 509 of
continuing calibration IS.
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Discussion

For the soil samples, the internal standard (IS) areas and retention times met all the

required QC criteria.
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For the product analyses, all internal standard retention times were acceptable. All
analyses at the 5-fold dilution level (original, reanalysis, MS, MSD) showed a matrix effect
that caused the internal standard area to fall below the acceptance limit of 50% the internal
standard area found in the continuing calibration standard. All compounds associated with
the internal standards with low recoveries are estimated, with positive results J flagged and
negative results (non-detects) UJ flagged.

IX. Compound Identification: ACCEPTABLE/AIl criteria met.

X. Compound Quantitation and Reported Contract Required Quantitation Limits
(CRQLs): ACCEPTABLE\With the following discussion.

Discussion
At least two compound quantitations per analysis were reviewed, and with the

exception of 2,4,6-tribromophenol (as discussed in Section III), all reviewed compound
quantitations were performed correctly and all others are assumed to be correct.

The CLP SOW requires that semi-volatile compounds use a CRQL base of 10 ppb
for most compounds and 50 ppb for eight compounds for quantitation limit calculations.
These numbers are adjusted to reflect sample matrix, size, moisture factors and dilutions.
All CRQL calculations in the reviewed data packages assume a base of 10 ppb and 25 ppb.
As there were no positive results for the compounds with incorrect CRQL, and as the
reported CRQL are lower than the CLP CRQL, no action was taken. All CRQL were
correctly adjusted for sample size, dilution factors and moisture correction factors.

XI.  Tentatively Identified Compounds (TIC): ACCEPTABLE\With the following
exceptions.

Qualified Data:

Sample Retention Compound Corrected Compound
Number Time Identification Identification C.A.S.

9203-112-1 15,72 Unknown 1H-Indene, 2,3-dihydro-1-methyl 767588
Hydrocarbon (or isomer)

9203-112-1 18.35 Unknown Unknown aromatic
Hydrocarbon

9203-112-1 20.50 Unknown Naphthalene, 1-ethyl- 1127760
Hydrocarbon

2308SV/lune 12, 1992%/Final
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9203-112-1 21,32 Unknown Naphthalene, 1,4-dimethyl (or 571584
Hydrocarbon isomer)
9203-112-1 23.17 Unknown Naphthalene, 2,3,6-trimethyl (or 829265
Hydrocarbon isomer)
Discussion

The results of mass spectral library searches to identify TIC were reviewed. With the
exception of the above noted compounds for sample 9203-112-1, all TIC resuits are
acceptable. The above noted changes give more specific identifications for generically
identified TIC. It should also be noted that any reported compound that exists in several
possible forms (such as 1,7-dimethyl naphthalene and 1,2-dimethyl naphthalene) should
always be identified with the proviso "or isomer" unless the isomer specific retention times
are known.

XTI. System Performance: ACCEPTABLE\AIl criteria met.

XIII. Overall Assessment of the Data:

Most of the qualifiers applied to the product analyses are due to matrix effects, as
demonstrated by the reanalyses and the subsequent dilutions and reanalyses. The most
accurate results are from the reanalysis of the 20-fold dilution. The data from the five-fold
dilution are best used to set lower detection limits. With a few exceptions due to calibration

drift (as summarized in the table in Section III), the soil analyses are acceptable as reported
by the lab.
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DATA VALIDATION REPORT
PESTICIDE/PCB ANALYSES

L Sample Holding Times: ACCEPTABLE/AIl criteria met.

1. Instrument Performance: ACCEPTABLE/With the following exceptions.
Qualified Data: None
iscussi
Several compounds failed to elute within their established retention time windows for
some of the continuing calibration standards. Adjusted/expanded RT windows were

employed to ensure that no false identifications were made. None were found and no
qualifications of data are recommended. S

III.  Calibration: ACCEPTABLE/With the following exceptions.
Qualified Data: None
Discussion

Several compounds failed to meet continuing calibration criteria. No out-of-control
standards were used for quantitation and no qualifications of data are recommended.
IV.  Blank Analyses: ACCEPTABLE/AIl criteria met.

V.  Surrogate Recovery: ACCEPTABLE/AIl criteria met.

VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses:
ACCEPTABLE/With the following exceptions.

2108PCBTune 12, 1992/ Final 12
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Qualified Data:

Compound Qualifier Sample Number Reason

Gamma-BHC uJ 9201-140-1 Low MS/MSD recoveries,
Aldrin (28-40%)
Endrin

iscussi

MS/MSD recoveries were low for three spiked compounds. Results for these three
compounds have been qualified as estimated as shown in the table above.

VII. Field Duplicates: Not Submitted.

Discussion

A field duplicate was not submitted, but the laboratory performed the product sample
analysis in duplicate. No pesticides or PCBs were detected in either analyses.

VIII. Compound Identification: ACCEPTABLE/AIl criteria met.

IX. Compound Quantitation and Contract Required Quantitation Limits (CRQLs):
ACCEPTABLE/AIl criteria met.

X.  Overall Assessment of the Data
Generally, the laboratory performed the pesticide/PCB analysis within contract

specifications. A few problems were found and have been noted in this report. The data,
as qualified, are acceptable for use.
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DATA VALIDATION REPORT
POLYNUCLEAR AROMATIC HYDROCARBON ANALYSES

L Sample Holding Times: ACCEPTABLE/AII criteria met.
II.  Instrument Performance: ACCEPTABLE/AII criteria met.
III.  Calibration: ACCEPTABLE/AIl criteria met,

IV.  Blank Analyses: ACCEPTABLE/AIl criteria met.

V. Surrogate Recovery: ACCEPTABLE/With the following exceptions.
Qualifted Data: None
Discussion
The surrogate recovery (410%) for the product sample was outside of QC limits (31-
141%) due to matrix interferences. No qualifications of data are recommended.
V1. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses:
ACCEPTABLE/With the following exceptions.
Qualified Data: None
Discussion
The complexity of the matrix for this sample necessitated a 1:100 dilution. At this
dilution all spiked compounds should have been diluted out. All percent recoveries of all
spiked compounds were outside of QC limits (4-149%). Interferences in the matrix
undoubtedly led to these problems and no qualifications of data are recommended.
VII. Field Duplicates: Not Submitted,
Discussion
A field duplicate was not submitted, but the laboratory performed the product sample
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analysis in duplicate. The results of the duplicates were compared. The highest RPD value
was 31.6%, which indicates an acceptable level of precision.

VIII. Compound Identification: ACCEPTABLE/AIl criteria met.

IX. Compound Quantitation and Contract Required Quantitation Limits (CRQLs):
ACCEPTABLE/AII criteria met.

X. Overall Assessment of the Data

The laboratory performed the PAH analysis within contract specifications. The data,
as reported, are acceptable for use.
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DATA VALIDATION REPORT
TOTAL METALS ANALYSES

L Sample Holding Times: ACCEPTABLE/With the following exceptions.

Discussion

The samples were all analyzed within the water recommended holding time, except
samples S22813 and S22814 for mercury. The two samples were analyzed one to two days
outside the recommended holding time for water. Because sample analysis only exceeded
the water recommended holding time by 1 - 2 days, and no holding time criterion has been

established for soils, no data qualifiers are recommended.

II.  Instrument Calibration: ACCEPTABLE/All criteria met.

Discussion

All Initial and Continuing Calibration Verification (ICV and CCV) standards used

for sample determinations were within the control limits for all samples.

1.  Blanks: ACCEPTABLE/With the following exceptions.

*INIWND0a 3HL 40 ALITVND 3HL 0L 3Nnd
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Qualified Data:
Analyte Qualifter Sample Number Reason

Aluminum uJ §20825, 520825D Sample results within five times the blank
concentration.

Barium uJ 520825 Sample results within five times the blank
concentration.

Iron uJ 520825, S20825D Sample results within five times the blank
concentration.

Magnestum uJ 520825 Sample results within five times the blank
concentration.

Potassium UJ() §22813, 522814, Negative blank results reported. The

Ja(+) S§22815 possibility of false negative or biased low

sample results exists.

Sodium uJ S20825 Sample results within five times the blank
concentration,

C2)06 MET/June 12, 1992/Finel

e T emivere:

16

e T PRI L S, o, D

*3JI10N

JWvY4 SIHL NI IN3IWNJO0Q 3HL 41

5 U

-

Sy

q

oot

s




Zinc ul §20825, S20825D Sample results within five times the blank
concentration.
Discussion

Two types of blanks were evaluated for possible contamination affects. These blanks
are: calibration blanks (CCB) and preparation blanks (PB).

For all laboratory blanks, both positive and negative blank values are evaluated, and
an action limit of five times the highest associated blank concentration is determined for
each affected analyte. For analytes with positive blank values, if the sample result was less
than the action limit, it should be considered undetected at the reported concentration and
assigned a UJ qualifier. No data qualifiers are required for undetected sample results. For
analytes with negative blank values, the raw data were reviewed, and each sample raw data
result was checked to see if a possible false negative or biased sample result was reported.
Samples to be qualified, based on this review, are summarized in the above table.

IV.  ICP Interference Check Sample (ICS) Analysis: ACCEPTABLE/AIl criteria met.

V. Labon?tory Control Sample (LCS) Analysis: ACCEPTABLE/With the following
exceptions.
Qualified Data: None.

Discussion
The laboratory analyzed a soil standard as the LCS with the product sample. The

matrices are not comparable. However, no standard is available that would match the
product sample.

VI.  Duplicate Sample Analysis: ACCEPTABLE/With the following exceptions,
Qualified Data: None.
Discussion
The duplicate results were within the control limits for all analytes. Chromium was
flagged by the laboratory as being outside the control limits for JOB303. The relative

percent difference (RPD) for chromium was 26.1%. The laboratory is required to flag any
analytes with a RPD greater than 20%. Under the 1988 Inorganics Functional Guidelines,

C204MET Aune 12, 192Final 17

:3JI10N

*INIWNJ0G 3HL 40 ALITYAD 3HL 0L 3nd
‘IDILON SIHL NVHL ¥¥37D SS31 SI

SI 1iI
JWvYd STHL NI IN3WNJ0Q 3FHL 41

Hd=

()

=5

e




o

soil sample duplicate results are acceptable if the RPD is less than 35% or results less than
two times the CRDL. Therefore, no data qualifiers are recommended.

VII.  Spiked Sample Analysis: ACCEPTABLE/With the following exceptions.

Qualified Data:
Analyte Qualifier Sample Number Reason
Arsenic UJ() S22813, S22814, S22815 | The percent recovery of the MS was
Ja(+) 66%.
Arsenic R 520825, S20825D The percent recovery of the MS was
14%.
Lead J4 §20825, §20825D The percent recovery of the MS was
334%.
Lead UJ() $22813, S22814, S22815 | The percent recovery of the MS was
J4(+H) 60%.
Selenlum J4 §20825 The percent recovery of the MS was
348%.
Selenium UJ(-) §22813, S22814, S22815 | The percent recovery of the MS was
J4(+) 73%.
Discussion

All matrix spike (MS) percent recoveries were within the control limits, except
arsenic, lead, and selenium for both SDG. Sample qualifications were determined following
the guidelines specified in the 1988 Inorganics Functional Guidelines. Samples to be
qualified are summarized in the above table.

The laboratory analyzed additional QC samples with JOB048. The laboratory
analyzed a blank spike and a blank spike duplicate. The RPD between the blank spikes was
calculated and all analytes had a RPD less than 20%. The percent recovery for the blank
spikes was not calculated and true values were not included in the data package. Duplicate
instrument analysis was performed on the matrix spike. The RPD between MS duplicate
analyses for all analytes ranged from 5.1 - 22.0%.

VIII. Furnace AA Quality Control Analysiss ACCEPTABLE/With the following
exceptions.
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Qualified Data:

Analyte Qualifler Sample Number Reason

Lead UJ(-) §20825, S20825D Analytical spikes were not performed.
J4(+)

Selenium UJ() $20825, 520825D Analytical spikes were not performed.
Ja(+)

Thallium UJ() 520825, S20825D Analytical spikes were not performed.
J4(+)

Discussion

The laboratory is required to perform an analytical spike on each analyte analyzed
by graphite furnace (GFA). The percent recovery control limits of the analytical spike is
85 - 115%. If sample analytical spike recoveries fall outside the control limits, matrix
interferences (positive or negative) may be present. If the sample result is less than 50%
of the analytical spike concentration and the percent recovery is greater than 40%, no
further action is required by the laboratory, but the laboratory must flag the data with a W,
The laboratory correctly flagged all samples associated with JOB303. The laboratory did not
analyze analytical spikes with JOB048. Arsenic was analyzed by methods of standard
additions. Lead, selenium, and thallium were analyzed directly on the graphite furnace,
requiring the analysis of an analytical spike. It is recommended that the sample associated
with JOBO048 be qualified for lead, selenium, and thallium because matrix interferences may
be present.

If the sample absorbance is greater than 50% of the analytical spike concentration
and the percent recovery is outside the control limits, the laboratory is required to analyze
the sample by methods of standard additions (MSA). The laboratory did perform the MSA

analyses where required. All samples analyzed by MSA had correlation coefficients within
the control limits (>0.995). :

The 1988 Inorganic Functional Guidelines specifies that samples with analytical spike
recoveries outside the control limits (85-115%) are to be qualified as estimates. However,
review of the date indicated that no sample, where the post spike recovery was outside the
control limits, had results detected above the CRDL. It is recommended that only those
samples with analyte concentrations greater than the CRDL be qualified.
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Samples Requiring the W Qualifier

Arsenic Lead Selenium Thalllum
§22815 §22813 None None
§522814

IX. ICP Serial Dilution Analysiss ACCEPTABLE/All criteria met.

X.  Sample Result Verification: ACCEPTABLE/With the following exceptions.
Qualified Data: None.

Discussion

QC sample results and sample results were verified at a frequency of ten percent.
No data calculation errors were found.

For Sample S22814, the laboratory did not list the N qualifier for arsenic. The
laboratory was contacted and a corrected Form 1 was submitted.

XI.  Field Quality Controls: Not Applicable.
XII. Quarterly Submissions: ACCEPTABLE/AIl criteria met.

XIII. Overall Assessment of Data

The overall quality of the data packages was good. Samples were qualified for blank
contamination, and matrix spike results. The laboratory performed all required QC checks
for bath SDG. For JOB048, the laboratory analyzed additional QC checks (Blank spikes
and analyzed the MS in duplicate). However, the matrix of the product sample submitted
in JOB048 made analysis difficult, and all results for that sample suspect. Sample
qualifications were made based solely on the results of the QC checks analyzed. It should
be noted that the QC samples available to the laboratory may not reflect the problems
associated with this sample due to the matrix interferences.
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INTRODUCTION

The submitted data packages have been reviewed by EcoChem, Inc. Data validation
packets for the organics and inorganics analyses, which detail items reviewed, are on file at
EcoChem. The quality assurance evaluations performed and the resulting data qualification
recommendations are summarized in the following sections:

n Volatile Organic Analyses

Semivolatile Analyses

Pesticide/PCB Analyses

Polynuclear Aromatic Hydrocarbon Analyses

Total Metals, Low-level Copper, Boron and Cyanide Analyses
Total Petroleum Hydrocarbon Analyses

Total Dissolved Solids and Total Suspended Solids Analyses
Recommended data qualifiers are based on the EPA Data Validation Functional
Guidelines (U.S. EPA, 1988b,c,d). These guidelines require that the data reviewer use
professional judgment to designate data qualifiers, but do not replace those assigned by the
laboratory. Data may be qualified even though the laboratory fulfilled all the requirements
stated in the EPA Contract Laboratory Program (CLP) Statement of Work (SOW) for a
particular analysis (U.S. EPA, 1988a, 1990a,b). Unless specifically stated in the text, data
qualifications are not due to laboratory error or deviations from the analysis protocols defined
. in the EPA SOW, but are based on EPA data validation guidelines.

EcoChem, Inc’s goal in assigning data validation qualifiers is to assist in proper data
interpretation. If values are assigned a J or UJ, data can be used for site evaluation purposes,
but reasons for data qualification should be taken into consideration when interpreting sample
concentrations. If values are assigned an R, the data are to be rejected and should not be used
for any site evaluation purposes. If values have no data qualifier assigned, then the data meet
all data quality goals as outlined in the EPA Functional Guidelines and as required by the South
Tacoma Field Superfund Site Quality Assurance Project Plan, March, 1991.

Holding times, sample integrity and required analyses were determined by review of the
chain-of-custody sheets. Chain-of-custody records were received for all samples. A summary
of the samples reviewed is provided in Table 1.
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Table 1. Amsted Groundwater Investigation Sample Index

Metals+B+CN TSS/TDS

:

KJC Sample ID P/PCB

1773GU000000027.000
1775GU000000025.000
1789GU201000042.000
1790GU310000042.000
1791GU310000041.000
1792GU000000042.000
1793GU000000042.000
1795GU310000042.000
2000GU202000042.000
3730WW000002000.000
3739WwW000003000.000
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Key:
VOA = Volalile Organic Compounds

SV = Semivelalile Organic Compound:

P/PCB = TCL Pesticides and Polychlorinated Biphenyls
PAII = Polynuclear Aromatic Hydrocarb

Metals = TCL Metals and Low-level Copper
B = Boron

CN = Cyanide

TPH = Total Petroleum Hydrocarbons
TSS/TDS = Total Suspended/Dissolved Solids
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DATA VALIDATION REPORT
VOLATILE ORGANIC ANALYSES
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L Sample Holding Times: ACCEPTABLE/With the following exceptions.
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Qualified Data:

Compound Qualifier Sample Number Reason

v
-

All Volatile Compounds J3(+)UJ(-) 9205-049-7RE Holding times exceeded.
9205.049-8RE

fu

]

Discussion

Samples 9205-049-7RE and 9205-049-8RE were analyzed to prove carry-over
contamination in the initial results (see Section X). However, the samples were analyzed
outside the holding time criterion of 14 days (for preserved water samples) by three days.
Functional Guidelines recommends that if holding times are exceeded, any detected
compounds are qualified as estimated (J3) and sample quantitation limits are estimated

(UJ). All other samples were analyzed within the recommended holding time. Qualified
data are summarized above.

[ [y

3

1L GC/MS Instrument Performance Check: ACCEPTABLE/AIl criteria met.-

II.  Initial and Continuing Calibration: ACCEPTABLE/With the following exceptions.

Qualified Data:

Compound Qualifier Sample Number Reason

Acetone J4(+)/UJ(-) | 9205-049-1, 9205-049-2, 9205-049-3, Initial calibration %RSD
9205.049-4, 9205-049-5, 9205-049-6, | >30%, WRSD=54.6%
9205-049-7, 9205-049-8, 9205-049-9,
9205-049-10, 9205-049-11

Acetone 9205-049-7RE, 9205-049-8RE Continuing calibration %D
: >50%. %D= 62.8%

2-Butanone 9205-049-7RE, 9205-049-8RE Continuing calibration %D
>50%, %D = 66.2%

2-Hexanone 9205-049-7RE, 9205-049-8RE Continuing calibration %D
>50%. %D = 63.0%
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Discussion

The relative response factor (RRF) and the relative standard deviation (%RSD) for
the initial calibration and the RRF and percent difference (%D) for the continuing
calibration were evaluated. Criteria for %D and %RSD between calibrations were not met
for compounds listed above. As stated in Functional Guidelines, positive results are
estimated (J4), if initial calibration %RSD is greater than 30% and if %D for continuing
calibration is greater than 25%. For significant %RSD or %D variations (>50%), detection
limits are also qualified (UI). Qualifiers are summarized in the above table.

IV.  Blank Analyses: ACCEPTABLE/With the following exceptions.

Qualified Data:
Compound Qualifier Sample Number Reason
Methylene Chloride uy 9205.049-7, 9205-049-11, Sample concentration <10 times
9205-049-8RE method blank concentration.
Hexane R 9205-049-1, 9205-049-2, TIC found in the method blank
9205-049-3, 9205-049-4, and associated samples.
9205-049-5, 9205-049-6,
9205-049-7, 9205-049-8,
9205-049-9, 9205-049-10,
9205-049-11
Discussion

Methylene chloride, acetone and hexane were detected in the laboratory method
blanks. Because methylene chloride and acetone are common laboratory contaminants, an
action leve! is determined for data qualification at ten times the highest associated blank
value. Because hexane is a tentatively identified compound (TIC), any detection in the
associated samples are rejected (R). Qualified data are listed above.

A trip (Sample 9205-049-4) and rinsate (Sample 9205-049-9) blank were submitted
for review. Hexane was detected in both the trip and rinsate blanks. Because hexane (a
TIC) was found in the associated method blanks and hexane results are rejected in the
associated samples, no qualifiers are required based on field blanks. Toluene was detected
in the rinsate blank. Because no toluene was detected in the associated samples, no data
are qualified.

V. Surrogate Recovery: ACCEPTABLE/AIl criteria met.

20TRPTILuly 7, 1992Final 2
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VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses:
ACCEPTABLE/AII criteria met.

VII. Field Duplicatess ACCEPTABLE/With the following discussion.

Discussion
Orne set of field duplicates, Samples 9205-049-2/9205-049-3, were submitted for

volatile analysis. Chloroform was detected in both samples at the same concentration
resulting in a 0% Relative Percent Difference (RPD), indicating good field replication.

VIII. Internal Standards Performance: ACCEPTABLE/AIl criteria met.
IX. Compound Identification: ACCEPTABLE/AIl criteria met.
X. Compound Quantitation and Reported Contract Required Quantitation Limits

(CRQL): ACCEPTABLE/With the following exceptions.

Qualified Data:

Compound Qualifier Sample Reason
Number
All Volatile Compounds R 9205-049-7RE, | Analyzed to support carry-over
9205-049-8RE | contamination claim. Use initial results,

Discussion

The laboratory’s case narrative states that there was possible carry-over contamination
from previous analyses to Samples 9205-049-7 and 9205-049-8. Reanalysis was performed
(outside recommended holding time criteria) resulting in no carry-over compounds detected.
Because the reanalyses were analyzed to confirm a carry-over contamination problem, initial
analysis results are accepted and reanalysis results are rejected. The compounds were carry-
over contamination and not in the sample, the contaminants were not reported on the initial
analysis Form I. Qualified data are summarized above.

20TRPTuly 7, 1992/Rinal 3
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XI.  Tentatively Identified Compounds (TIC): ACCEPTABLE/With the following
discussion.

Discussion

All TIC results are flagged as tentatively identified compounds with estimated
concentrations (JN).

XII.  System Performance: ACCEPTABLE/AIl criteria met.

XIII. Overall Assessment of the Data

The data, as qualified, are acceptable for use.
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DATA VALIDATION REPORT
SEMIVOLATILE ORGANICS ANALYSES

L Sample Holding Times: ACCEPTABLE\AIl criteria met.

II.  GC/MS Jnstrument Performance Checks: ACCEPTABLE\AII criteria met.

III.  Initial and Continuing Calibration: ACCEPTABLE\With the following exceptions.

Qualified Data:
Sample QC
Compound Qualifier Number %D Criteria
Hexachlorocyclo uJ 9205-049-1, 9205-049-2, + 57.8% Criteria limit <
pentadiene 9205-049-3, 9205-049-6, 25% D
9205-049-7
Discussion

All of the relative response factors (RRF) were acceptable for all calibrations. All
of the percent relative standard deviation (%RSD) in the initial calibration were below the
control limit of 30% RSD. Several compounds in each of the continuing calibrations had
percent difference (%D) values above the 25% upper control limit. There were no positive
results for any of these compounds. For %D values that are high (above +50%) there is
a possible loss of instrument sensitivity, affecting the quantitation limit. One compound had
a %D value above 50% and is qualified as summarized in the above table.

IV.  Blank Analyses: ACCEPTABLE\With the following exceptions.

Qualified Data:

Compound Qualifier Sample Number Reason
TIC at RT= 6.50 R All samples TIC detected in blank
TIC at RT= 8.97

TIC at RT=13.60
TIC at RT=14.22
TIC at RT=20.14

2307.RPT/July 7, 1992Final 5
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Discussion

The method blank assaciated with these samples was free of target compounds above
the detection limit. Several unknown compounds were detected in the blank. As these
compounds are present in the method blank and in all samples, the compounds are probably
the result of laboratory contamination. For this reason, any unknown compound detected
in a sample that is also present in the method blank is rejected (R).

V.  Surrogate Recovery: ACCEPTABLE\With the following discussion.

Discussion

Most of the reported surrogate recoveries did not agree with hand calculated results.
The software used by the laboratory incorrectly used the sample volume when calculating

surrogate recoveries. As the difference between the reported results and the true results is
minor, no action was taken.

Several surrogates were reported that are outside the control limits, The hand
calculated recoveries are acceptable. No qualifiers are required.

VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses:
ACCEPTABLE\With the following exceptions.

Qualified Data: None

Discussion

Analysis of MS/MSD samples was performed at the frequency of one set per twenty

(or less) samples. All of the relative percent difference (RPD) values were within the
specified control limits.

As discussed in Section V, the software used to generate the forms did not calculate
the spike recoveries correctly. The sample volume was improperly used during the percent
_ recovery calculations. All results were recalculated. The following compounds had percent

recoveries above the specified control limits in both the MS and MSD samples:
4-nitrophenol, 2,4-dinitrotoluene and pentachlorophenol. There were no positive results for

these compound in any of the samples. No data are qualified on the basis of MS/MSD
results alone.

VIL  Field Duplicates: ACCEPTABLE\AIl criteria met.

LOLRPT/uly 7, 1992Final
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VIII. Internal Standards Performance: ACCEPTABLE\AII criteria met.
IX. Compound Identification: ACCEPTABLE\AII criteria met.

X. Compound Quantitation and Reported Contract Required Quantitation Limits
(CRQL): ACCEPTABLE\With the following discussion.

Discussion

At least two compound or surrogate quantitations per analysis were reviewed, and
all reviewed compound quantitations were performed correctly, and all others are assumed
to be correct.

The CLP SOW requires that semi-volatile compounds use a CRQL base of 10 ppb
for most compounds and 50 ppb for eight compounds for quantitation limit calculations.
These numbers are adjusted to reflect sample matrix, size, moisture factors and dilutions.
All CRQL calculations in the data package assume a base of 10 ppb and 25 ppb. As there
were no positive results for the compounds with the incorrect CRQL, and as the reported
CRQL is lower than the CLP CRQL, no action was taken. All CRQL were adjusted
correctly for sample size and dilution factors.

XI.  Tentatively Identified Compounds (TIC): ACCEPTABLE\With the following
discussion.

Discussion
The results of mass spectral library searches to identify TIC were reviewed, As
discussed in Section IV, any TIC in a sample that was also detected in the method blank is

assumed to be the result of laboratory contamination and is rejected. All other TIC results
are acceptable.

XII. System Performance: ACCEPTABLE\AIl criteria met.

XIII. Overall Assessment of the Data

Data, as qualified, are acceptable for use.
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DATA VALIDATION REPORT
PESTICIDE/PCB ANALYSES

Sample Holding Times: ACCEPTABLE/AII criteria met.
II. Instrument Performance: ACCEPTABLE/AIl criteria met.

III.  Calibration: ACCEPTABLE/With the following discussion.
Discussion

The percent relative standard deviation (%RSD) for dibutylchlorendate (DBC) for
the DB-1701 (confirmation) column was 10.6%. The 10.0% RSD criterion is not required

to be met for the confirmation column and no action was required.

One calibration factor for aldrin was transcribed incorrectly as 2610000 on Form VIII
PEST-1 for the DB-1701 column. The correct value was 3610000. The %RSD value

reported, 8.4%, was correct. No qualifications of data are recommended based on
calibration information.

IV.  Blank Analyses: ACCEPTABLE/AII criteria met.
Surrogate Recovery: ACCEPTABLE/All criteria met.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses:
ACCEPTABLE/All criteria met.

VII. Field Duplicates: ACCEPTABLE/AII criteria met.

One pair of field duplicates was submitted. No positive identifications were made in
either sample.

VIII. Compound Identification: ACCEPTABLE/AIl criteria met.
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IX. Compound Quantitation and Contract Required Quantitation Limits (CRQL):
ACCEPTABLE/AII criteria met.

X. Overall Assessment of the Data

The laboratory performed the pesticide/PCB analyses within method specifications.
All contract criteria were met. The data, as reported, are acceptable for use.
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DATA VALIDATION REPORT
POLYNUCLEAR AROMATIC HYDROCARBON ANALYSES

L Sample Holding Times: ACCEPTABLE/AIl criteria met.
II.  Instrument Performance: ACCEPTABLE/AIl criteria met.

III.  Calibration: ACCEPTABLE/With the following discussion.
Discussion

Several compounds failed to meet the 15.0% QC limit for continuing calibration for
the primary analysis. Exceeded values ranged from 16-18%. No compounds were positively
identified in any samples associated with this data group. No qualifications of data are
recommended based on calibration information.

IV.  Blank Analyses: ACCEPTABLE/AIl criteria met.
V. Surrogate Recovery: ACCEPTABLE/AII criteria met.

VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses:
ACCEPTABLE/AIl criteria met.

VII. Field Duplicates: ACCEPTABLE/AIl criteria met.

One pair of ficld duplicates was submitted. No positive identifications were made in
either sample.

VIII. Compound Identification: ACCEPTABLE/AII criteria met.
IX. Compound Quantitation and Contract Required Quantitation Limits (CRQL):

ACCEPTABLE/AIl criteria met,

2007RFT/Iuly 1, 1992Final 10
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X. Overall Assessment of the Data

Generally, the laboratory performed the PAH analyses within method specifications.
Those problems found have been noted in this report. The data, as reported, are acceptable

for use.
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DATA VALIDATION REPORT
TOTAL METALS, LOW LEVEL COPPER, BORON AND CYANIDE ANALYSES

I Sample Holding Times: ACCEPTABLE/AII criteria met.
II.  Instrument Calibration: ACCEPTABLE/AIl criteria met.

III.  Blank Analyses: ACCEPTABLE/With the following exceptions.

Qualified Data:
Analyte Qualifier Sample Number Reason
Boron uJ W24336, W24339, The sample concentration was within five
W24340 times the PB concentration,
Cadmium uJ W24339, W24341 The sample concentration was within five
times the PB concentration.
Zinc uJ W24337, W24339, The sample concentration was within five
'W24340, W24341, times the PB concentration,
W24342, W24344
Discussion

Three types of blanks are evaluated for possible contamination affects. These blanks
are: calibration blanks (ICB and CCB), preparation blanks (PB), and field QC blanks.

For all laboratory blanks, both positive and negative blank values were evaluated, and
an action limit of five times the highest associated blank concentration was determined for
each affected analyte. For analytes with positive blank values, if the sample result was less
than the action limit, it should be considered undetected at the reported concentration and
assigned a UJ qualifier. No data qualifiers are required for undetected sample results. For
analytes with negative blank values, the raw data were reviewed, and each sample raw data
result was checked to see if a possible false negative or biased sample result was reported.
Samples to be qualified, based on this review, are summarized in the above table.

One field blank was submitted for analysis. Boron, cadmium, lead, sodium, and zinc
were found in the field blank. Zinc was detected at a concentration greater than the CRDL.
No data qualification of the samples will be made based on the field blank results.
However, consideration of the field blank contamination above the CRDL should be made
when evaluating the data,
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Other analytes may have reported positive or negative blanks for the ICB, CCB, PB,
and field QC blanks but either the sample results were undetected, greater than the action
limit, or upon review of the raw data, were not affected by the associated blank value.

IV.  ICP Interference Check Sample (ICS) Analyses: ACCEPTABLE/AII criteria met.

V.  Laboratory Control Sample (LCS) Analyses: ACCEPTABLE/All criteria met.

VL. Duplicate Sample Analyses: ACCEPTABLE/With the following exceptions.

Qualified Data:
Analyte Qualifier Sample Number Reason
Iron UJ(-) W24336, W24337, The RPD (21.2%) between duplicate sample
J4(+) W24338, W24339, results was outside the control limits (RPD <
W24340, W24341, 20%, or * CRDL).
W24342, W24343,
W24344, W24345
Zinc UJ() W24336, W24337, The RPD (92.9%) between duplicate sample
Ja(+) 'W24338, W24339, results was outside the control limits (RPD <
W24340, W24341, 20%, or = CRDL).
W24342, W24343,
W24344, W24345
Discussion

The duplicate results for all analytes, except iron and zinc, were within the water
control limits. For water duplicate results, the relative percent difference (RPD) must be
less than 20%, or the duplicate results must agree within = CRDL. The laboratory flagged
calcium and sodjum as outside the control limits. The RPD for both analytes were 0.7%.
No data qualifications are required for calcium and sodium. Samples to be qualified are
summarized in the above table,
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VII. Spiked Sample Analyses: ACCEPTABLE/With the following exceptions.

Qualified Data:

Analyte Qualifier Sample Number Reason

Lead Ja(+) W24337, W24338, W24339, W24340, ) The percent recovery of the MS
W24341, W24342, W24343, W24344, | was greater than 125% (133%).
W24345

Selenium UJ() W24336, W24337, W24338, W24339, | The percent recovery of the MS
J4(+) W24340, W24341, W24342, W24343, | was between 30 - 74% (70%).
W24344, W24345

Discussion

Matrix spike (MS) percent recoveries were within the control limits, except MS
recoveries for lead and selenium. Sample qualifications were determined following the
guidelines specified in the 1988 Inorganics Functional Guidelines. Samples to be qualified
are summarized in the above table.

VIII. Furnace AA Quality Control Analyses: ACCEPTABLE/With the following
exceptions.

Qualified Data:

Analyte | Qualifier Sample Number Reason

Copper J4 W24338, W24339, W24340, W24341, | The post spike percent recoveries were
W24342, W24344 less than 85% (69% - 79%).

Lead J4 'W24338, W24341, W24343, W24344 | The post spike percent recoveries were
greater than 115% (134% - 196%).

Discussion

The laboratory is required to perform a post digestion spike on each analyte analyzed
by graphite furnace (GFA). The percent recovery control limits of the post spike is 85 -
115%. If sample post spike recaveries fall outside the control limits, matrix interferences
(positive or negative) may be present. If the sample result is less than 50% of the post spike
concentration and the percent recovery is greater than 40%, no further action is required
by the laboratory, but the laboratory must flag the data with a W. The W flag is required
for all samples summarized in the table below.
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If the sample absorbance is greater than 50% of the post spike concentration and the
percent recovery is outside the control limits, the laboratory is required to analyze the
sample by methods of standard additions (MSA). The laboratory did perform the MSA
analyses when required. All samples analyzed by MSA had correlation coefficients within
the control limit (>0.995).

Under the 1988 Inorganic Functional Guidelines, samples with post spike recoveries
outside the control limits (85-115%) are to be qualified as estimates. However, review of
the date indicated that no sample, where the post spike recovery was outside the control

limits, had results detected above the CRDL, except six samples for copper (CRDL = 1.0

ug/L) and four samples for lead (CRDL = 3.0 ug/L). It is recommended that only those
samples with analyte concentrations greater than the CRDL be qualified. Therefore, data
qualifiers are recommended for the copper and lead results summarized in the above table.

Samples Requiring the W Qualilier
Arsenic Copper Lead Selenium Thallium
None W24337, W24338, W24336, W24337, W24336, W24337, None
'W24339, W24340, W24338, W24339, W24338, W24339,
W24341, W24342, W24340, W24341, W24340, W24341,
W24344 W24342, W24343, W24342, W24343,
W24344 W24344, W24345

IX. ICP Serial Dilution Analyses: ACCEPTABLE/AIl criteria met.

X Sample Result Verification: ACCEPTABLE/With the following discussion,

Discussion

The sample and QC results were verified at a minimum of ten percent. No data
calculation errors were found.

The following transcription errors were noted:

(1) A lab sample identification number was entered incorrectly for sample
1773GU000000027.000. The correct lab sample ID number should be W24336.

(2) Undetected duplicate results were entered on Form 6 (Duplicates) as
undetected at a concentration less than the IDL.
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(3)  The calcium and sodium results erroneously were qualified based on duplicate
results. Review of the raw data indicated the results reported were correct, and the RPD
values reported were 0.7% for both calcium and sodium.

The laboratory was contacted and corrected forms were submitted.

XI.  Field Quality Controls: ACCEPTABLE/With the following discussion.
Discussion

One field duplicate sample was submitted to the laboratory for analysis. All analyte
duplicate results were within the control limits (RPD < 20%, or = CRDL), except zinc

(RPD = 129%). Zinc results have been previously qualified due to laboratory duplicate
results.

XII. Quarterly Submissions: ACCEPTABLE/AIl criteria met.

XIII. Overall Assessment of Data:

The overall data quality was good. Samples were qualified for blank contamination,
duplicate and matrix spike results. Zinc was detected in the field blank at a concentration
greater than the CRDL. The laboratory field duplicate results for zinc also exceeded the
control limits. This may be a result of introduction of zinc during field or laboratory
procedures.
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DATA VALIDATION REPORT
TOTAL PETROLEUM HYDROCARBON ANALYSIS

L Sample Holding Times: ACCEPTABLE/AII criteria met.

Samples were analyzed within the recommended holding time of 28 days.

1L Instrument Calibration: ACCEPTABLE/AIl criteria met,

The instrument was calibrated using a blank and four standards as described in the
method.

III.  Blank Analyses: ACCEPTABLE/AIl criteria met.

No contamination was found in the blanks.

IV.  Laboratory Control Sample: ACCEPTABLE/AIl criteria met.

The laboratory analyzed a blank spike and a blank spike duplicate. The percent
recoveries were 65% and 66%, with an RPD of 2%.

V. Duplicate Sample Analyses: ACCEPTABLE/AIl criteria met.

The laboratory analyzed one duplicate sample. The duplicate analyses were both
undetected for TPH, therefore the RPD was not calculated.

VI.  Spike Sample Analyses: ACCEPTABLE/AIl criteria met.
The laboratory analyzed one matrix spike and a matrix spike duplicate. The percent

recoveries were 77% and 80%, with an RPD of 4%.

VII. Sample Result Verification: ACCEPTABLE/AI! criteria met.
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VIII. Field Quality Controls: ACCEPTABLE/AIl criteria met.

One field duplicate sample was submitted for analysis. Both samples were undetected
for TPH, therefore the RPD was not calculated.

IX.  Overall Assessment of Data:

The overall data quality was good. The percent recoveries of the blank spikes were
slightly low but because the matrix spike results were good, no data were qualified.
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DATA VALIDATION REPORT
TOTAL DISSOLVED SOLIDS (TDS) AND
TOTAL SUSPENDED SOLIDS (TSS) ANALYSIS
L Sample Holding Times: ACCEPTABLE/AII criteria met.

Samples were analyzed within the recommended holding time of 7 days.

II.  Blank Analyses: ACCEPTABLE/With the following discussion.
Discussion

No contamination was found in the blank associated with the TSS. Blank
contamination was found in the TDS blank at the method detection limit. All sample
results, except the field blank, had TDS concentrations greater than ten times the blank
concentration. No data qualifications are recommended.

No contamination was found in the field blank for TSS. The field blank had a TDS

concentration of 27 mg/L. No data qualifications are recommended based on the field
blank, but should be considered when interpreting TDS results.

III.  Laboratory Control Sample: Not Applicable.
No laboratory control sample was analyzed with the samples.
IV.  Duplicate Sample Analyses: ACCEPTABLE/AIl criteria met.
The laboratory analyzed one duplicate sample for TDS and TSS. The relative

percent difference (RPD) between TDS results was zero, and RPD was not calculated for
TSS due to undetected sample results for TSS.

V. Spike Sample Analyses: Not Applicable.

VI.  Sample Result Verification: ACCEPTABLE/AIl criteria met.
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VIL.  Field Quality Controls: ACCEPTABLE/AIl criteria met.

One field duplicate sample was submitted for analysis. For the TDS analysis the
RPD was 12.5%, and for the TSS analysis the RPD was 5.4%, indicating good precision.

VIII. Overall Assessment of Data:

The data quality was good, No data were qualified.
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Amsted Groundwater Investigation

CONTRACT LABORATORY:

Volatile Organics, Semivolatile Organics, Polynuclear Aromatic
Hydrocarbons, Total Petroleum Hydrocarbons:
Analytical Technologies, Inc. (ATI-Renton)

560 Naches Ave. S.W.,, Suite 101
Renton, Washington 98055

DATA VALIDATION
Performed by:
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INTRODUCTION

Basis for the Data Validation

The submitted data packages have been reviewed by EcoChem, Inc. Data validation
packets for the organics analyses, which detail items reviewed, are on file at EcoChem. The

quality assurance evaluations performed and the resulting data qualification recommendations are

summarized in the following sections:

Volatile Organic Analyses
8 Semivolatile Analyses
®m  Polynuclear Aromatic Hydrocarbon Analyses
m  Total Petroleum Hydrocarbon Analyses

Recommended data qualifiers are based on the EPA Data Validation Functional Guidelines
(U.S. EPA, 1988). These guidelines require that the data reviewer use professional judgment to
designate data qualifiers, but do not replace those assigned by the laboratory. Data rﬁay be
qualified even though the laboratory fulfilled all the requirements stated in the required methods
(U.S. EPA, 1986, and WDOE, 1991). Unless specifically stated in the text, data qualifications
are not due to laboratory error or deviations from the analysis protocols specified in the methods,
but are based on EPA data validation guidelines.

EcoChem, Inc.’s goal in assigning data validation qualifiers is-to assist in proper data
interpretation. If values are assigned a J or UJ, data can be used for site evaluation purposes,
but reasons for data qualification should be taken into consideration when interpreting sample
concentrations. If values are assigned an R, the data are to be rejected and should not be used
for any site evaluation purposes. If values have no data qualifier assigned, then the data meet
all data quality goals as outlined in the EPA Functional Guidelines and as required by the South
Tacoma Field Superfund Site Quality Assurance Project Plan, March, 1991.

Holding times, sample integrity and required analyses were determined by review of the
chain-of-custody sheets. Chain-of-custody records were received for all samples. A summary

of the samples reviewed is provided in Table 1.
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Table 1. Amsted Groundwater Investigation Sample Index
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DATA VALIDATION REPORT
VOLATILE ORGANIC ANALYSES

L Sample Holding Times: ACCEPTABLE/AII criteria met.
IL GC/MS Instrument Performance Check: ACCEPTABLE/AII criteria met,

III.  Initial and Continuing Calibration: ACCEPTABLE/With the following exceptions.

Qualified Data:

Compound Qualifier Sample Number QC Value QC Criteria
2-Butanone J NMW-13A %D = +35.5% %D < 25%
Discussion

The relative response factor (RRF) and the relative standard deviation (%RSD) for the
initial calibration were evaluated and all criteria were met. Both of the continuing calibration
standards had compounds with a percent difference (%D) between initial and continuing
calibration RRF that exceeded the upper limit of 25 percent. For compounds not detected in the
associated samples, no action was taken. All positively identified compounds were qualified J
as estimated. Sample NMW-15A also had a positive identification for 2-butanone, but since this
compound was already qualified U for blank contamination, the additional J qualifier was not
assigned. Qualified data are summarized in the table above.

IV.  Blank Analyses: ACCEPTABLE/With the following exceptions.

Qualified Data:
Compound Qualifier Sample Blank Action
Number Value Level
2-Butanone U at Reported NMW-15A 11 pg/L 110 pg/L
Concentration
Discussion

Methylene chloride and 2-butanone were detected in one of the laboratory method blanks.
Because methylene chloride was not detected in the associated sample, no qualifiers were
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assigned for this compound. 2-Butanone was detected in the associated sample, and the reported
concentration did not exceed the action level of 10 times the blank concentration. This
compound was qualified U at its reported value.

V.  Surrogate Recovery: ACCEPTABLE/AIl criteria met.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses: ACCEPTABLE/
All criteria met.

Field Duplicates: NOT SUBMITTED
. Internal Standards Performance: ACCEPTABLE/AIl criteria met.
Compound Identification: ACCEPTABLE/AII criteria met.

Compound Quantitation and Reported Contract Required Quantitation Limits
(CRQL): ACCEPTABLE/Al criteria met.

Tentatively Identified Compounds (TIC): ACCEPTABLE/AIl criteria met.
System Performance: ACCEPTABLE/All criteria met.

. Overall Assessment of the Data

The data, as qualified, are acceptable for use.
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L Sample Holding Times: ACCEPTABLE/AII criteria met.

DATA VALIDATION REPORT

SEMIVOLATILE ORGANICS ANALYSES

I GC/MS Instrument Performance Checks: ACCEPTABLE/AII criteria met.

III.  Inmitial and Continuing Calibration: ACCEPTABLE/With the following discussion.

Qualified Data: None

Discussion

The relative response factor (RRF) and the relative standard deviation (%RSD) for the
initial calibration were evaluated and all criteria were met. The percent difference (%D) between
initial and continuing calibration RRF exceeded the 25 percent criteria for 4-nitroaniline and 3,3’
dichlorobenzidine. Because the %D values were negative, increased instrument sensitivity was
indicated, and the detection limits were not affected. Since neither of these compounds were
detected in the samples, no qualifiers were assigned.

IV.  Blank Analyses: ACCEPTABLE/With the following exceptions.

Qualified Data:

Compound

Qualifier

Sample Number

Blank
Value

Action
Limit

Unknown
Hydrocarbon at RT =
5.84 min

R

NMW-13A

4 pg/L

40 pg/L

Unknown
Hydrocarbon at RT =
13.68 min

NMW-13A

7 pg/L

70 pg/L

Unknown
Hydrocarbon at RT =
8.55 min

NMW-15A

6 pg/L

60 WL

Unknown
Hydrocarbon at RT =
13,10 min

NMW-15A

6 ng/L

60 ng/L

2308-1.SV/November 24, 1992Final

g 5

:3JI10N

- INIWNJ0Q 3HL 40 ALITYAD 3HL 01 3nd
“3)IL0N SIHL NvHL ¥v31D $S31 SI

SI 1I
IWvyd SIHL NI LIN3IWNJ0Q 3HL 41

45 bdd




*3JIL0N

Compound Qualifier Sample Number

Unknown R NMW-15A
Hydrocarbon at RT =
13.68 min
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Phenol, 2,6-bis(1,1- NMW-15A
dimethylethyl)-4-
methyl-

Discussion

The method blank associated with these samples was free of target compounds above the
detection limit. Several tentatively identified compounds (TIC) were detected in the blank.
Samples with these TIC present at a concentration below the action limit of 10 times the blank
level have been qualified R as rejected. Qualified data are summarized in the above table.
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V.  Surrogate Recovery: ACCEPTABLE/All criteria met.

VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses: ACCEPTABLE/
With the following discussion.

Qualified Data: None

Discussion

Analysis of MS/MSD were performed at the proper frequency. All of the relative percent
difference (RPD) values were within the specified control limits.

The percent recovery values exceeded the upper control limits for 4-nitrophenol, and
pentachlorophenol, No positive sample results were reported for these compounds. No data were
qualified on the basis of MS/MSD results alone.

VILI. Field Duplicates: NOT SUBMITTED
VIII. Internal Standards Performance: ACCEPTABLE/AII criteria met.

IX. Compound Identification: ACCEPTABLE/AII criteria met.

2308-1.SV/Novembes 24, 1992Final




X. Compound Quantitation and Reported Contract Required Quantitation Limits
(CRQL): ACCEPTABLE/AIl criteria met,

XI.  Tentatively Identified Compounds (TIC): ACCEPTABLE/All criteria met.
XIL  System Performance: ACCEPTABLE/AII criteria met.

XIII. Overall Assessment of the Data

Data, as qualified, are acceptable for use.
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DATA VALIDATION REPORT
POLYNUCLEAR AROMATIC HYDROCARBON ANALYSES

L Sample Holding Times: ACCEPTABLE/AII criteria met.
IL.  Instrument Performance: ACCEPTABLE/All cx_‘itcria met.
III.  Calibration: ACCEPTABLE/AIl criteria met.

IV. Blank Analyses; ACCEPTABLE/AII criteria met.

V.  Surrogate Recovery: ACCEPTABLE/AII criteria met.

VL.  Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses: ACCEPTABLE/
With the following discussion.

Qualified Data: None
Sl
Discussion: &

Analysis of MS/MSD were performed at the proper frequency, and all relative percent
difference values were within QC limits. The percent recovery value for the acenaphthylene
MSD was above the upper control limit. Examination of the chromatograms showed this to be
a matrix effect. A closely eluting peak in the sample’s extract interfered with the elution of

acenaphthylene. Acenaphthylene was not detected in the sample; therefore, no data were
affected. All other percent recovery values were within QC limits. '

VII. Field Duplicates: NOT SUBMITTED
VIII. Compound Identification: ACCEPTABLE/AIl criteria met.

IX. Compound Quantitation and Contract Required Quantitation Limits (CRQL):
ACCEPTABLE/AII criteria met.

X. Overall Assessment of the Data
The data, as reported, are acceptable for use.
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DATA VALIDATION REPORT
TOTAL PETROLEUM HYDROCARBON ANALYSIS

Sample Holding Times: ACCEPTABLE/AIl criteria met.
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Instrument Calibration: ACCEPTABLE/AIl criteria met,

SI 11

Blank Analyses: ACCEPTABLE/AII criteria met.

Laboratory Control Sample: ACCEPTABLE/AII criteria met.

Duplicate Sample Analyses: ACCEPTABLE/With the following discussion.

Qualified Data: None

°
3
b

Discussion:

The method states that per sample set, one duplicate per ten samples is to be analyzed to
meet QC requirements. A duplicate analysis from this sample set was not performed; however,
data from a duplicate analysis of a sample analyzed in the same analytical batch was submitted
for review. Precision was good with a relative percent difference of 13 percent. Because no

hydrocarbons were detected in the samples in this set, no qualifiers were assigned on the basis
of duplicate analysis.

VI. Spike Sample Analyses: NOT REQUIRED

Matrix Spike/Matrix Spike Duplicate (MS/MSD) QC are not required by the State of
Washington method WTPH-418.1 Modified.
VII. Sample Result Verification: ACCEPTABLE/AII criteria met.

. Field Duplicates: NOT SUBMITTED

Overall Assessment of the Data

The data, as reported, are acceptable for use.
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4.1.4.1 Regional Groundwater System. In general, the regional groundwater
system in the uppermost unconfined aquifer is characterized by recharge in the
Fircrest/Tacoma upland with shallow groundwater fiow east and west to the
Puyallup River Valley and to Puget Sound, respectively. The divide between east
and west flow occurs in the vicinity of the South Tacoma Channel (Black & Veatch
1990). The STF site and surrounding vicinity are located within a recharge area.
Groundwater is presumed to flow from the recharge areas in the central portion of
the Fircrest/Tacoma upland toward the discharge areas to the west, north, north-
east, and south (Black & Veatch 1987). Puget Sound and Commencement Bay
form sea level discharge areas to the west and north. The discharge area for the
groundwater that flows beneath the Tacoma Landfill to the west of the site is
Leach Creek {Black & Veatch 1990) (see Figure GW-6).

The STF site is located within the Clover/Chambers Creek surface water drainage
basin. The general direction of the groundwater hydraulic gradient in this basin is
southeast to northwest (Brown and Caldwell 1985). This hydraulic gradient
direction coincides with the hydraulic gradient direction observed in the upper
aquifer at the STF site when the City of Tacoma is not pumping from the wellfield
to the east of the site. The character of, and seasonal changes in, the shallow
groundwater hydraulic gradient direction are described in Section 4.1.4.2.

4.1.4.2 Local Groundwater System. Based on available potentiometric surface
data, the STF site appears to lie within a groundwater recharge area. Based on
preliminary information gathered during the Surface Water and Sediment
Investigation of the STF Rl, it appears that precipitation and surface water from the
open channel in the northwestern portion of the site does not flow offsite as
surface water, except during major rainfall events. Surface water is believed to
dissipate by evaporation, transpiration, and infiltration downward through the
unsaturated zone as recharge to the saturated zone.

The unsaturated zone at the STF site is composed mainly of the upper portion of
the Colvos Sand unit. Other local deposits comprising the uppermost unsaturated
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zone include fing-grained sediment and organic materiat in the Former Swamp/
Lakebed area and areas of fill material. The uppermost portion of the saturated
zone, or upper aquifer, at the STF site is within the Colvos Sand unit, as described
in Section 4.1.2. Most of the wells at the STF site are screened in the uppermost
part of the Colvos Sand in poorly graded to well graded, fine- to medium-grained
sand. Where observed, the lower portion of the upper aquifer consists mainly of
gravel.

The top of the saturated zone was encountered at depths ranging from near ground
surface in the Former Swamp/Lakebed area to approximately 35 feet BGS in the
southeastern portion of the site. However, maximum potentiometric head differ-
ences in each uppermost aquifer well were on the order of 6 feet throughout the
year. The surface housing above monitoring well CBS-8A, in a low portion of the
Former Swamp/Lakebed area, was observed to be submerged under approximately
1.5 feet of surface water during the April monthly water level monitoring event.
The depth to the uppermost saturated zone varies seasonaily, a difference on the
order of 10 feet over much of the site. These seasonal variations in depth to the
unsaturated zone are dependent on climatic conditions and pumping of the City of
Tacoma waellfield to the east of the site.

Figures GW-11 through GW-24 are contour maps of the potentiometric surface of
the upper aguifer for the months of April 1991 through March 1992, The locations
of the City of Tacoma production wells 4A, 6A, and 11A are also shown in Figures
GW-11 through GW-24. (The letter designation "A" for the City of Tacoma wells
bears no relation to the "A" designation used for monitoring wells during this
investigation). The contour maps show the estimated hydraulic gradient directions
for the days the groundwater levels were measured. The maps illustrate the
seasonal variations in groundwater levels and seasonal reversals in hydraulic
gradient due to pumping of the City of Tacoma production wells. The hydraulic
gradient directions are used in this report as approximations of the groundwater
flow directions in the upper aquifer under isotropic conditions. Most field condi-
tions are anisotropic, however, and actual flow directions vary accordingly. The
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- water level elevations in upper aquifer wells were initially contoured using the
triangular network program pcTIN Version 2.20. Modifications were manually made

- to the computer-generated contour lines based on observations of field conditions.
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Because water level data were not available for the City of Tacoma pumping wells,
— contours were estimated based on known information.
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. The South Tacoma Channel in the vicinity of the STF site appears to act as a local

!

J
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recharge area for groundwater. The natural hydraulic gradient (when not influenced
by regional pumping) in the upper aquifer appears to be from the southeast to the
northwest across the site, following the regional pattern of hydraulic gradient
directions described in Section 4.1.4.1. The natural hydraulic gradient direction in

Sl
|

the west central portion of the site appears to be to the west, toward the Tacoma
Landfill (see Figure GW-12). A steep hydraulic gradient exists throughout the year
in the southwestern portion of the site, where the assumed groundwater flow
direction observed during this investigation was always from the east to the west.
The hydraulic gradient direction was observed to vary from the northwest to the
southwest in the southwestern portion of the site.

Based on available potentiometric surface data for the upper aquifer, a natural
groundwater divide appears to be located in the vicinity of the South Tacoma
Channel. This divide shifts to the west toward or in the vicinity of the Tacoma
Landfill when the City of Tacoma production wells are pumping (Black & Veatch

. 1987). The presence of this divide in the vicinity of the South Tacoma Channel
appears to be due in part to the absence of the poorly transmissive glacial till unit
that typically overlies the Colvos Sand in the region. The more highly transmissive
Colvos Sand is exposed in the South Tacoma Channel and should promote more
rapid infiltration of pracipitation and surface water through the unsaturated zone
into the saturated zone. Other subsurface features, such as aquifer grain size

_ variations and aquifer thickness variations, also may have an impact on recharge
characteristics of the aquifer.
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During times when the City of Tacoma was not pumping from the wellfield to the
east of the STF site (April, early May, and November through March), groundwater
in the upper aquifer appears to have mounded in the southern portion of the site. A
racharge mound centered in the vicinity of Amsted during the 11 April 1991
monitoring event may have been due to precipitation events that occurred in March
and early April. More than 6 inches of rain fell on McChord Air Force Base to the
south of the STF site during the first week in April. The actual location of the
center of the mound may have been to the west of the Amsted property in the area
of the open channel or Former Swamp/Lakebed area.

Hydraulic gradient reversals have been documented in the past for the STF site and
the Tacoma Landfill to the west (Black & Veatch 1987, 1990). These reversals
occurred in the upper aquifer and were caused by pumping of the City of Tacoma
production wells to the east. Pumping of these wells began in early May 1991 and
continued until early October 1991. Most of the pumping of nearby production
wells during these months was conducted from wells 6A and 11A. Well 4A was
pumped only during the months of July and August 1991 (Gibson, C., 4 December
1991, personal communication). Production wells 4A, 6A, and 11A are screened
at various intervals, beginning at an uppermost elevation of approximately 190 feet
above MSL to a lowermost slevation of approximately 75 feet above MSL in well
4A. The upper elevation of 190 feet above MSL roughly corresponds with the
elevation of the lower part of the upper aquifer at the STF site. Most of the
groundwater production this year was from well 11A (Gibson, C., 4 December
1991, personal communication), which is screened entirely in the interval desig-
nated by Carr/Associates (1991) as the shallow aquifer. The shallow aquifer
appears to be correlative with part of the upper aquifer at the STF site.

The potentiometric surface in the upper aquifer at the STF site was affected
throughout most of the site by pumping of the City of Tacoma production wells
during the monthly monitoring events of June through October 1991 {see Figures
GW-13 through GW-18). The Tacoma Landfill wells that were used as upgradient
waells during this investigation (TL-12A, TL-13A, TL-14A, and TL-23A) are located
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in the area affected by gradient reversals during pumping (see Figures GW-11
through GW-18). These wells were actually hydraulically upgradient of the STF site
only during times of gradient reversals (approximately half of the year) and were
hydraulically downgradient of the STF site during other times of the year.

The hydraulic gradient reversals are characterized by a cone of depression that
usually appears to be centered on the City of Tacoma production wells 6A and
11A. During the monthly monitoring events of June and July, only the central
section of the STF site appeared to be affected by gradient reversals (see Figures
GW-13 and GW-14). During the monthly monitoring events of August, September,
and October, gradient reversals were also observed in upper aquifer at the northern
end of the site (see Figures GW-15 through GW-18). The extreme southwest
corner of the STF site is the only area apparently unaffected by these gradient
reversals, with the estimated hydraulic gradient direction always toward the
southwest, west, or northwest when observed during this investigation. The
hydraulic gradient appears to be less steep, however, during the months of
pumping the City of Tacoma production wells.

Two well clusters were installed during this investigation. These well clusters were
numbered NMW-3 and NMW-5. Three walls were installed in each cluster, and the
wells were designated with the letters A, B, and C indicating screening of the
upper, intermediate, and deep aquifers, raspectively. Figure GW-9 is a cross
saction through the two well clusters that shows the locations of the screened
intervals of the well clusters with respect to the site stratigraphy. Measured
differences in hydraulic heads for the well clusters during the monthly water level
monitoring events showed a vertical downward gradient at both well ciusters. This
downward gradient indicates a net downward flow of groundwater over time from

the upper aquifer to the intermediate and deep aquifers.
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Laboratary measurements of vertical hydraulic conductivity were performed on soil
samples collected from the upper aquifer. Porosity was also calculated for these
samples. Results of these measurements are presented in Section 5.4, Further
characterization of the upper, intermediate, and deep aquifer and possible inter-
communication among the aquifer zones is described in the Hydraulic
Characterization Investigation Report (see Appendix HC of the RI Report).
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SOUTH TACOMA FIELD
TACOMA, WA

WATER LEVEL CONTOUR MAP OF
UPPER AQUIFER, 3-11 FEBRUARY 1992
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